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Srinivasa Ramanujan (1887-1920) 





Vesuvius landscape with gorse — Naples 





https://www.pinterest.it/pin/95068242114589901 


From: 


On the Zeros of the Davenport Heilbronn Function 
S. A. Gritsenko - Received May 15, 2016 - ISSN 0081-5438, Proceedings of the 
Steklov Institute of Mathematics, 2017, Vol. 296, pp. 65-87. 


A. A. Karatsuba, “On the zeros of arithmetic Dirichlet series without Euler 
product,” Izv. Ross. Akad. Nauk, Ser. Mat. 57 (5), 3-14 (1993) 


We have: 


Let 
Vv 10 — 2/5 —2 
V5—1 
and yx; be a character modulo 5 such that y;(2) = i. 
The Davenport—Heilbronn function f(s) is defined by the equality 


1—ix l+ix a ~ 
f(s) = 7 L(s,x1) + 7 L(s,X;), where L(s,y) = = : 











(n) 
ns ~ 
n=1 


The function f(s) satisfies the Riemann-type functional equation 





7 \—s/2 s+ 1 
g(s) = g(1-s), where g(s) = (=) r( = 0, 


but there is no Euler product for it. 


(V10 — 2V5 — 2)/(V5-1) =k 


Input: 


V10-2V5 -2 


V5 -1 


Decimal approximation: 
0.284079043840412296028291832393 12616909 1088088445737582759 1626661 


0.28407904384....=« 


Alternate forms: 


j \Vio-avs -2V5 +,/5(10-2V5) -2| 


= (1+ ¥5)(V10-2V5 -2} 


3[a-¥5 + 26° 5) | 


Minimal polynomial: 


x6 42x°-~6x7-2x41 


Expanded forms: 


V10-2V5 2 


v5 -1 V5 -1 


= V10-2V5 + =) 5(10-2V5) +> (-1-V5) 





For ((((V(10-2V5) -2)(V5-1)))) = 8G; G=0.011303146014 


Indeed: 
((((V(10-2V5) -2) K(V5-1))) (822) 


Input: 





Vv 10-2V5 -2 
V5 -1 
8x 


Result: 


V10-2¥V5 -2 
8(v5 -1)x 


Decimal approximation: 
0.0113031460140052147973750129442035744685 7603 1392001 7808594909667 


0.01130314.... = g (gravitational coupling constant) 


Property: 


-2+V¥10-2V5 


8(-1+V5)z 


is a transcendental number 


Alternate forms: 


¥10-2V5 ~2¥5 +,/5(10-2V5) -2 


327 





1+ V5 -,{2(5+V5) 
: 16x 





-1- V5 +,/2(5+ V5) 


16x 


Expanded forms: 





10-2V5 1 


(V5 -1)x 4(V5-1)m 
Series representations: 


1 
0 | 5 -k 
gcade: a ee Bta( 2 (0-2¥5) 


(8x)(V5 -1) en(-asv¥ De#*(2]| 





(-* (-3), (9-2 v5y* 
V10-2V5 -2 aVv5 -2 ~2+V9-2V5 Y9 ———— 





82)(V5 -1 o (“4)*(-3), 
ai S en[-14V9 Deg aah 
_ (nF (-2), (10-2 V5 -zof zo* 
¥10-2V5 -2_ =24 9% 3-5 —— - 
8m)(V5 -1 7 (-1)*| (5-29) 258 
Catena orlaev Ta — 
for (not (Zp ER and -«< Zp S$ O)) 
We note that: 


(((V(10-2V5) -2) ((V5-1)))*((2 i (sqrt(5) - 1) t + sqrt(5) - 1)/(2 (sqrt(2 (5 - sqrt(5))) - 
2))) 


Input: 
¥10-2V5 -2 2v5 -2 _2i(v5 -1)t+ V5 -1 


Flea 


Exact result: 


[V10-2V5 -2)(2s(V5 -1)t+ V5 ~1) 


2(V5 -1)[ /26- v5) -2| 


iis the imaginary unit 


Plot: 





t 
(t from -0.7 to 0.7) 


— real part 
— imaginary part 








Alternate form assuming t>0: 


2(5-vV5) -2 | 2(5- V5) -2 
(10-2 V5) ee Cr ee 
x5 fa0- 5-3) 2( a 5- v5) -2), 


alfa) elo 


+ 


Alternate forms: 


5 (1+ V8) [24 J 2(0- V5) ++ ¥5 a) 





1 42i8) 
= + Zi 
2 





1 . 
—+:it 
2 


1/2+it = real part of every nontrivial zero of the Riemann zeta function 


Derivative: 
F [V10-2V5 -2}(2i(V5 -1)e+ V5 -1) 


“| ws -)fo[ 26-5) -2] 


Indefinite integral: 


(ll -2)(2i(V5 -1)t+ V5 -1) 


ve-aa{a6-¥8)-3) 


And again: 


(((V(10-2V5) -2) K(2x)))*((2 i (sqrt(5) - 1) t + sqrt(S) - 1/2 (sqrt(2 (5 - sqrt(5))) - 2))) 


= (1/2+it) 


Input: 


V10-2V5 -2 2i(V5 -1)t+V5 -1 


1 
2x 2” 
af fas-ve) -2) v5) -2 


Exact result: 
1 


[V10-2V5 -2}(2i(V5 -1)¢+ V5 ~1) 
$$ = it 


af J 216- v5) -2}, : 


Alternate form assuming t and x are real: 
9 


tis the imaginary unit 





Alternate form: 


(VS -1)(+2it) © 


1 . 
—+it 
4x 2 


Alternate form assuming t and x are positive: 


2x+1=V5 


Expanded forms: 


eins be _ivio-2V5¢ avs t 
1 5-¥5) - af fates) -2} aR 5-75) - aE ce 5-75) - Je 
\| 5(10- 2V5) — Vio-2V5 


fie (fee >} alae 
[no fone 


ein 





+it 





1 1 
_— + —_ — _ 
2x 2x 4x 4x 2 


10 





Decimal approximation: 
0.618033988749894848204586834365638 1 177203091798057628621354486227 


0.6180339887....= 


olrR 


Solution for the variable x: 


-2iV5t+2it-V5 +1 
x = — 


-2-4it 


Implicit derivatives: 


Ax(t)  2(-1+ V5 -2x)x 
dt (-1+ V5) (-i+ 28) 








at(xy) (-1+V5)(-i+2t) 
Ox 2(-14+. V5 -2x)x 
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From: 


Manuscript Book 1 — Srinivasa Ramanujan 


12 





13 





(sinh (2Pi*x) — 2 tanh(Pi*x) cos(Pi*x*sqrt3)) / (4P143*x43) 


Input 


sinh(2 7 x) - 2 tanh(x x) cos(7x V3 ) 
4mx3 


sinh(x) is the hyperbolic sine function 


tanh(x) is the hyperbolic tangent function 


Plots 


(x from -0.6 to 0.6) 





ee a, Oe eee 
-0.6 -04 -02 00 02 O04 06 





(x from =3.6 to 3.6) 





14 


Alternate forms 


tanh(z x) (2cos(V3 2x) -cosh(27x) - 1) 


4rx 





sinh(2ex 09 V3 x x)tanh(x x) 
4x° 2x7 


x3 





2cos\V3 x x\sinh(x x) : 
Sea SES sinh(2. 2 x) 
cosh( x x) 


4rx3 
cosh(x) is the hyperbolic cosine function 
Expanded form 


sinh(2xx) cos(V3 7x) tanh(rx) 
4m x3 2m x3 


Alternate form assuming x is real 


sinh(2xx) cos(V 3 mx) sinh(27 x) 


4rx 2x x3 (cosh(2 7x) + 1) 


Series expansion at x=0 





5 7n’x? 103° x4 5 
-—- + —— + O(x ) 
4 6 480 
(Taylor series) 
Derivative 


1 

~ 4nx4 

(-3sinh(27 x) + 22x cosh(2ax)+2V3 xx sin(V3 1x) tanh(z x) + 
6cos(V3 xx) tanh(x x) - 22x cos(V3 2x) sech’(x x)) 


d (sinh(27 x) - 2tanh(z x) cos(1.x V3 ) 
dx 4rx 





sech(x) is the hyperbolic secant function 
15 


For x = 2, we obtain: 
(1+246)(1+246/26)(1+2%6/3%6)(1+2%6/4%6)(1+246/5%6) 


Input 
ae - 2° i ag 
Cae | base oe mr ae 


Exact result 


2102592713 
14580 000 


Decimal approximation 
144.21074849108367626886145404663923 1824417009602194787379972565 15 


144.210748491.... 


(sinh (4Pi) — 2 tanh(2P1) cos(2Pi*sqrt3)) / (4P143*8) 
Input 


sinh(4 m) - 2tanh(2 7) cos(22 V3 ) 
4x8 


sinh(x) is the hyperbolic sine function 


tanh(x) is the hyperbolic tangent function 


Exact result 


sinh(4 x) — 2.cos(2 V3 x) tanh(27) 
321° 


16 


Decimal approximation 
144.5028807409975385089843434399699693 1241080108462749027394687888 


144.50288074.... 


Alternate forms 


2cof2V3 xjsinh(27) , 
_ 2cos\2V 3 x)sinh(2x) ae sinh(4 mr) 
cosh(2 x) 


329° 





sinh(4.z) _cos(2 v3 nm) sinh(4 x) 
329° 16 x (1 + cosh(4 x)) 





sinh(x) cosh(m) (1 — 2.cos(2 V3. x) + cosh(4 z)) 
16 x° (cosh(x) — i sinh(z)) (cosh(x) + é sinh(z)) 
cosh(x) is the hyperbolic cosine function 


Expanded form 


sinh(4x) cos(2 V3 x) tanh(27) 
320° 167° 


Alternative representations 


sinh(4 x) - 2tanh(2 7) cos(22 V3 ) 
48 7 


1 .-4e , 042 2 
(-e"" +e") - 2cosh(-2iz V3)(-1+ i) 





32° 
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sinh(4 x) - 2tanh(2 x) cos(2z v3 ) 











48 
: (-e** + e47) = [eo + e2inV3) (4 + ae] 
327° 
sinh(4 x) - 2tanh(2 2) cos(2x V3 ) 
48 7 
i cos( 5 +4inx)- jenn + e2inN3) (1 ar a 
€ 
327° 
Series representations 
sinh(4 x) - 2tanh(2 ) cos(2.7 V3 ) 
48 7 
813 42k 32k (= Py all tana) “2 a= (-3)F2 (~-1)*1 (amy? ®2 g? 41 
(2k)! (142k)! 2=0 (2k)! 


forg=e 





sinh(4 x) — 2 tanh(2 x) cos(2.x V3 ) 
418 7 


res k 2k 
ql Res (-4)-* x ** (5) _ 16 (-3)"2 (27) “2 
Lj-0 Ress. j E- s| Yi =1 ky =0 (2k)! (17-41 44k?) 


1627 





sinh(4 x) - 2tanh(2 2) cos(2.2 V3 ) 


4r8 
—25 
2 ar (142 5p, (-1) gq?) 
5 (4x) x a5 
320° yo, 2 2 
=0 (142k)! 2j=0 16x°/2 2 
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Integral representations 


sinh(4 x) - 2tanh(2 2) cos(2x V3 ) 


4r8 
2x ['cosh(4 xt) dt + Q hicos( (1-4 V3) mt) sech*(27t;) dtp dt 


16° 





sinh(4 x) - 2tanh(2 7) cos(2.x V3 ) 
ee ee 
ie Br ss (e\”" Vs y s [?*sech?(t) dt) 
ds | 


[. oo+y : 
eS See ee ens cael | fory > 0 
mi coty 32 17/2 53/2 





sinh(4 x) - 2tanh(2 x) cos(2z v3) 
428 = 
-(3x7)/s+s 


1{/ cosh(4 rt) isech?(2 7 t) ioo+y e ; 
i ea ee o ——— ds|dt fory>0 
0 8x2 1672 -icoty V5 


Multiple-argument formulas 


sinh(4 x) - 2tanh(2 7) cos(22 V3 ) 
48 ¥ 


= cos?(V3 x rT 
3 sinh( 2) + 4 sinh®(42) - “A ie 


14tanh? (x) 
329° 





: 4(-142cos?( V3 x))tanh(x) 
sinh(4 x) - 2tanh(2)cos(2xV¥3) 2 cosh(2z) sinh(2 x) — letani”() 


48 327° 
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4({1-2sin?( V3 x))tanh(x) 


sinh(4 x) - 2tanh(2)cos(2x V3) 2 Ccosh(2x) sinh(2x) - Seta Gn) 
428 7 32.13 
From which: 


12(((sinh (4Pi) — 2 tanh(2Pi) cos(2Pi*sqrt3)) / (4P1*3*8))) — 5 


Input 
sinh(4 x) - 2 tanh(2 7) cos(2.7 V3 ) 
ig ee 


4m x8 
sinh(x) is the hyperbolic sine function 
tanh(x) is the hyperbolic tangent function 


Exact result 
3(sinh(4 x) — 2cos(2 V3 x) tanh(2.7)) 


8x 


Decimal approximation 
1729.0345688919704621078121212796396317489296130155298832873625466 


1729.034568...... 


This result is very near to the mass of candidate glueball f9(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. (1728 = 8° * 3°) The number 1728 is one less than the Hardy—Ramanujan 
number 1729 (taxicab number) 


Alternate forms 


40 1° - 3 sinh(4 x) + 6cos(2 V3 x) tanh(27) 


8r 
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2cosi2V3 x)sinh(2 
2 + sinh(4 n)| 
cosh(2 x) 


-5+ 
8x 





40n°-3sinh(4) 3cos(2 V3 x) tanh(2 7) 
8x 4m 


Expanded form 


3sinh(4m) 3cos(2 V3 n) tanh(2 7) 
ee 
8x 4m 


Alternative representations 


12 (sinh(4 x) — 2 tanh(2 m) cos(2.x V3 )) : 


48 


-5+ 
329° 


cosh(x) is the hyperbolic cosine function 


ie) 


12(5 (-e** + e**) - 2cosh(-2ix V3) (-1+ - 





12 (sinh(4 x) - 2 tanh(2 2) cos(2.x V3 )) : 


48 


12(? (—e4™ 4 e4t) — (e243 +eitV3) (14 


-5+ 
329° 





=a) 
l+e** 





12 (sinh(4 x) — 2 tanh(2 2) cos(2.7 V3 )) ? 


48 


12(icos(= +4 in) — (e273 + 67!7Y3 )(-14 


-5+ 
32° 


l+e 





7) 


Series representations 


12 (sinh(4 ) - 2 tanh(2 2) cos(2.7 V3 )) eee 
478 28 
CoB Qu N4K 342k (2142k 7 (2k)! + (—3)* (1 + 2k)!) 
ne eee 


3 3 
-107 +2 
7 » (2k)! (1+ 2k)! 


ow ow (—3)*2 (17 (2 2)**2 qk on 
S22 a -~ 


forg=e 
; 
ky =1k=0 (2kp)! 





12(sinh(4 x) — 2 tanh(2 2) cos(2.7 V3 )) 
eee 5 
48 : : 
4 _ 9 75/2 yo | (4775 7 (5) ; 00 (-3)*2 (2x)? *2 
eee ape ne r(3-s) * 48 Yip =1 Lio =0 (2k2)! (17-41 +4k?) 


4x4 





12 (sinh(4 x) - 2 tanh(2 7) cos(2.x V3 )) 


4n8 
-s ,-2 
: 3|Res,__; 32 —F)(142 ye (yk g?) 
~407° +3 es] (4m))42 + 8r hie r 37) 
=0 (142k)! j=0 47/2 


fol 


8 


Integral representations 


12 (sinh(4 x) — 2 tanh(2 1) cos(2.x V3 )) 
ns 5 


48 
202° -— 6x [}cosh(4 xt) dt + [} [.cos(5 (1-4 V3) rtp) sech*(2mty) dtp dty 


- 43 





22 


12 (sinh(4 x) - 2 tanh(2) cos(2z V3 )) 
SS 5 
408 , a 
sane, BER (e\’* Vs _ s [?*sech?(t) dt) 
-5+ f eee for } -O 





12 (sinh(4 x) - 2 tanh(2 7) cos(2z V3)) ; 


48 | 

. cess 3isech?(2 7t) C= 
-_ + See nd ———E 
0 : 


- 
2r? 4ril2 ioty V5 


Multiple-argument formulas 


12 (sinh(4 x) - 2 tanh(2 2) cos(2.x V3 )) : 
48 
3 (2 sinh( **) + 4 sinh*(*2) - 
-5+ 


4(-1+2cos?( V3 x))tanh(z) 
1+tanh? (7) 


8x 


isla for } 





12 (sinh(4 x) — 2 tanh(2 2) cos(2.x V3 )) 
48 
3 [2 cosh(2 x) sinh(2 x) — 


see shan) 
-5+ 
873 


1+tanh? (x) 





12 (sinh(4 x) — 2 tanh(2 1) cos(2x V3 )) : 
48 7 
3 [2 cosh(2 x) sinh(2 7) — 


4(1-2sin?(¥3 “Jan 
-5+ 
8x 


14tanh? (x) 


23 


(((12(((sinh (4Pi) — 2 tanh(2Pi) cos(2Pi*sqrt3)) / (4Pi*3*8))) - 5)))*1/15 
Input 
: sinh(4 ) — 2 tanh(2 7) cos(27 V3 ) : 
| 4mx8 7 
sinh(x) is the hyperbolic sine function 


tanh(x) is the hyperbolic tangent function 


Exact result 


: 3(sinh(4 x) - 2cos(2 V3 x) tanh(2 7) : 
. 8x3 - 


Decimal approximation 
1.64381741977787306025 1596171971734658729 1589932795269424141371749 


2 
1.6438174197...... = C(2) = = = 1.644934... (trace of the instanton shape) 


Alternate forms 


15] -40 n° + 3sinh(4 x) - 6cos(2 V3 x) tanh(2 7) 


Van 





2cos(2 V3 x)sinh(2x) 
cosh{2 7) 









| 
15 


+ sinh(4 n)| 


8x 









2cos2 ¥3 x)sinh(4x) 
1+cosh(4 x) 


8x 


3 [sinnca m) = 


24 


cosh(x) is the hyperbolic cosine function 


All 15th roots of (3 (sinh(4 z) - 2 cos(2 sqrt(3) 2) tanh(2 7)))/(8 243) - 5 





o,.{ 3(sinh(4 x) - 2cos(2 V3 x) tanh(27)) 
e 8 SS. SS 5 ~ 1.6438 (real, principal root) 
8r 








3(sinh(4 x) - 2cos(2 V3 x) tanh(2 7) 


2iny/15 
e! mls ys : 
8x 


—5 =1.5017 + 0.6686: 





3(sinh(4 mz) — 2cos 2V3A tanh(2 7) 
ef M/19 15 loa el A a) Se | e ) 5 ~ 1.09994 1.2216: 
89 








3(sinh(4 x) - 2cos(2 V3 x) tanh(2 7) 


-—5 ~0.5080+ 1.5634 i 
8r 








3(sinh(4 x) — 2cos(2 V3 x) tanh(27)) 


(Sims 15 : 
8r 


-5 =-0.17183 + 1.6348 i 





Alternative representations 





12 (sinh(4 x) — 2 tanh(2 x) cos(2.x V3 )) ; 
48 


12(5 (-e4* + 4”) - 2cosh(-2ix V3) (-1+ —27,)} 


ser 





327° 


25 





12 (sinh(4 x) - 2 tanh(27) cos(2 V3 3)) 
48 
4 + eft) — (ein v3 +e2i@V3) (14 


327° 








= )) 
l+e** 








| 12 (sinh(4 x) - 2 tanh(27) cos(2 2 V3 )) 
47°8 


12{i cos( > + 4 ix) - fae + 
3273 











e7i@ V3 (14 5 }) 





Series representations 


12 (sinh(4 x) - 2tanh(2 7) cos(21 V3 3)) 





4r8 
1 6 3)* (2m)2* ee 
- + 
Var \l (2k)! G+2k)! 
rd (- aa (-1)*1 (2.2)2*2 qh). _ 
12 SS ]* (1/15) | for g = 
38 aaa “(1/15)| for q 








12(sinh(4 x) - 2 tanh(2 2) cos(2.7 V3 )) 
47238 - 


15 





4 a (-4)-5 x2 5 (5) = a (-3)k2 (20)? k2 
1s] -207'°+37 ~~ 4 RES 5=-j -~48 = a 
Yjn0 Ress=—j r(2-s) Dak =1 2k =0 (2k)! (17-4k, +43) 


92/15 whs 





26 





12 (sinh(4 x) — 2 tanh(2 1) cos(2.7 V3 )) 
4n°8 


15 -5+ 


-s_-25s 25 
3l221}Res._, Sx Hu) 16 Res - 3 ‘x are) 20 
= | | aT (2-9) =} 1(2-s) Beal 7 mat 


j-0 4x7? 


“(1/15) 


Integral representations 





12(sinh(4 x) - 2tanh(2 7) cos(22 V3 )) 
48 


1 1 
((-202° + 6x cosh(4 rt) dt + 
0 


2/15 War 
1 1 1 
[ff cos(; (1-4 V3) ata) sech*(2nty) dtp dts) * 0/15) 
0 J0 








12(sinh(4 x) - 2 tanh(2 7) cos(2.x V3 )) 
48 


15 





- aie aie PPV (e (777 ))s s [?*sech?(t) dt) 
54 1. Es AGT eK. Se 


ds for) 0 
icoty 877/25 3/2 









12(sinh(4 x) - 2tanh(2 2) cos(2.7 V3 )) 
48 






15 








2 
1(3cosh(4xt) 3isech*(2mt) siorye 3" ses 
7 -5+ | $ { ——— ds|dt fory>0 
0 2x 47/2 <i co+y V Ss 


27 


Multiple-argument formulas 


| 12 (sinh(4 x) - 2tanh(2 7) cos(2.x V3 )) 





-5 = 
48 
4(-142cos2/V3 x))tanh(s 
32cosncam sinha) - “M2 aan) 
a) 14+tanh“(7) 





8r 





| 12 (sinh(4 x) - 2tanh(2 x) cos(2z V3 )) 
48 





4(1-2sin?(V¥3 x))tanh(z) 


3 [2 cosh(2 x) sinh(2 x) - 1+tanh? (x) 





8x 





| 12 (sinh(4 x) - 2tanh(2x) cos(2x V3 )) 
48 





4(-142cos?( V3 x))tanh(x) 


sn inh>( 42) — 
3(3 sinh( 3 ) +4 sinh ( 3 ) 1+tanh? (7) 





8x 


And: 


(1/27(((A2(((sinh (4Pi) — 2 tanh(2Pi) cos(2Pi*sqrt3)) / (4Pi*3*8))) - 5)))-1))42- 
(((V(10-2V5) -2) K(V5-1)))42 


Input 


sinh(4 x) - 2tanh(27) cos(2z V3) _ - } - ¥10-2V5 -2 ave way 
Ealea 41° x8 V5 -1 


sinh(x) is the hyperbolic sine function 
28 


tanh(x) is the hyperbolic tangent function 
Exact result 


— 
1 (3(sinh(4 x) -2cos(2 V3 x) tanh(27)) | 10-2V5 - 2] 


729 8x3 (v5 -1) 


Decimal approximation 
4096.08318289062055 12789348 12303747558 1663521784150054485348048478 


4096.08318....~ 4096 = 64° 


From: 





(sqrt5+sqrt3) [1+2e(-1/3*Pi*sqrt5)+2e(-1/3*4Pi*sqrt5 )+2e%(-1/3*9Pi*sqrt5)] 


Input 


(V5 + v3)(1 sag gears Zen V(eV5 )) 
Exact result 
(V3 + V5)(1 +20 3V5 © 4 oe t4V5 V3, 2 V5 ¥*) 


Decimal approximation 
4.7320508 14230262445 1212874346583002327722603647641713992087439108 


4.73205081423.... 
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Alternate forms 


(V5 +-V5)(14 2039 * (14 VF V2, <l0V5 *15) 





(V3 V5) e3¥5 (24 2€0¥5 "V5 +2e(8V5 “V/s +f¥5*) 





V3 +V5 +2(V3 +V¥5)e3Vo 4 
2(V3 +V5)e(4¥5 Wa 2(v3 +V¥5)e1¥5 V 


Expanded form 


V3 +V5 4203 coo 4205 coo 4 2V3 tS WS, 
2v5 ett¥5 V3 ,ava ele Vos el¥5 WS 


Series representations 


(vs £¥3)(142688@V5)-0 4 el 3(4(aV5 + 2e'8((rV5 id) — 
-3nV4 ypp4* (ll? 
e 2k =0 e 


[2 + oe Tot * (.) + goon Tot (:) + oer ho (%) 


~k : k. + 
24 [2 |a'v2 V4) 
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(V5 + V3) (1 7 2 eli3laV5 iD + 2 el/3l4laV5 iD . 2 0¥9(9(0¥5 in) _ 


k! 


tan 
I 
o 





(VS +V3) (14 2eVSEVSICD 5 2 MS(HeVE DCD 4 2 US(eVE DCD) 


ae ale = 20 20" 
on -88 Zo ) ee an 
k=0 I 


oo (- 1X (- 7 (5 — zo) z5 -k 
ps2ey vey | 


k! 
Fe EES = to a 
2/k 
oxf Zo ag 
V 20 ya Saito a 


! 
k=0 k! 


DCH Sto 8 
ae Zo acum amma : 


for (not (Zp ER and -«< Zp S$ O)) 


(3+sqrt3) [1+2e(-2Pi*sqrt5)+2e(-12Pi*sqrt5)+2e(-27Pi*sqrt5)] 
Input 


(3+V3)(1+ 2077" Qe 2s +2675) 
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Decimal approximation 
4.732058296207034420335887 150857488 18883 147098 19745983 16675368608 1 


4.7320582962.... 


Alternate forms 


(3+V3)(1 + 2@27V5*( +elV5 + o5V5 7) 





(3+V3) e775 *(2420895* $2e2V5* ia 





343 +2(3+V3)e 7 ¥5 *42(34-V3)e2Y5 *42(34+-V3)e2"* 


Expanded form 


3+V3 4602 VS * og eo 2Vot, 
60245 * og e245 4 6 e245 * 403 o 2Y5* 


Series representations 


-27 V4 ype,4* (lV? 
(34+V3)(1+ 207795 426 PAYS 4262785) “V4 Tot (;) 


eo gk (2 so gck (U2 gk (U2 
ISaV4 Yeg4* | 252V4 eg4* | 2704 Sed *( 
[2+26 4 Pee tee K) 


call) 
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(3+ V3)(14+ 207745 +2e “12nV5 ‘aero = 
_1 
a - eva eh a) - | 


psaenfiseva 5 (ae as bata) 


Spek 
asia STE aie ‘pe Eo 4] 





fr . fe a 
(3+V3) fea 4207275 4906 270N'5 ) 


« (-* (-3), (5 - Zo) 26° 
os - 272 V 2% or 


k! 


co (—1)* (— +), (5 - zo)* zo" 
nena Vi a + 


oo (- 1)" (— +), (5 — zo) zo" 
[2+ 2enfasa Vin 5: ) nena raed 


oo ( 1 (- ) (5 — 2) ak 
enfere Vag Sy RES 


From the sum of the two expressions, adding 


2 log”/*(9) 


Seu a 0.46988470906324 
V3 e7 log?/8(2) 
we obtain: 


(3+sqrt3) [1+2e(-2Pi*sqrt5)+2e(-12Pi*sqrt5)+2e%(-27Pi*sqrt5)] + (sqrt5+sqrt3) 
[1+2e%(-1/3*Pi*sqrt5)+2e%(-1/3*4Pi*sqrt5)+2e%(-1/3*9Pi*sqrt5)]+(((2 
log(7/8)(9)/B(1/4) e42 log’(3/8)(2)))) 
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Input 


(3+V3)(1 + 26 27V5 + Qe 12rv5 +2073), 


(V5 +V3)(1+ 20S 8 420-09 4(eV5) 4. 26-¥5 ev5)) ss me) 
V3 e? log?/§(2) 


log(x) is the natural logarithm 


Exact result 


(3+V3)(1 ere Pees +2025 ")y 


; 7/8 
(V3 +V5)(14 20399 * 4 20 4V5 VS 4 20(V5 *I), —— 
V3 e? log/8(2) 


Decimal approximation 
9.9339938 1950054548615 1253234433725 1717479359749022354303432581939 


9.9339938195....result very near to the entropy black hole 1In(20619) = 9.933968.... 


Alternate forms 


3+2V34+V5 +(6+2V3)e 775 "4 (642V3)e25 74 
(2V3 +2V5)e 3 "4 (642V3)e7" 74 


2(21log(3))"8 
(2V3 +2V5)e(4¥5 V5 4 (2¥3 +25) e134 AEE) 
V3 e7 log*/8(2) 





2(34+V3)e 7 ¥5 *42(34-V3)e Ys "4 2(¥3 +V5)eoY 4 
2(3+ ¥3)e2%5 = +2(V3 + V5 )e(4¥5 “V3 +2(V3 + V5 )e (5 “V8 + 
2» 39/9 Jog78(9) + 9 e” log*/9(2) + 6 V3 e? log*/8(2) +3. V5 e” log? *(2) 
3 e” log*/8(2) 
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1 
V3 e? log?/®(2) 
(v3 (3+2V3 +V5)e* log” *(2)+ 2V3 (3+V3) eas log*!*(2) + 
2V3 (3+V3) eos log*’*(2) + 2V3 (V3 +V5) Pale, log*/*(2) + 
2V3 (3+ V3) 072%" * log'8(2) 4 2V3 (V3 + V5) 07 4Y5 V3 jog5®(2) + 
2V3 (V3 + V5) e7¥5 7 tog (2) + 2 (210g(3))”*) 


Expanded form 


34203 +V5 4667 Yo 4203 ee 4 Ge Ye a oy8 ete 4 
2V8 SY 4205 YF 4 Ge Y 4203 4 2¥3 ete Sy 


' 7/8 
oV5 oltF 3 ova cl V3 oye ees, 208 
V3 e? log?8(2) 


Alternative representations 


(3+V3)(1 eve g2ets +2073), 
(VS + V5) (14 2eVSEVEVD 4 9 QMI(SAVE NED 4 9 ,U8(MVE)M-D) , 
_210g"*(9)_ 
V3 e log3®(2) 
__ 210g") + (142627795 426 l2evs +2075 )(34 v3)+ 
V3 e? log?/8(2) 
(1 eres 426 teV5 V3 5 ae VN) (yg +V5) 





(3+V3)(1+ me 2RV5 poe lzevs eo) + 
(v5 rn V3) (1 ‘ 2 eli3laV5 \(-D ‘ 2 eli3l4la¥5 iD ‘ ae! (0(e¥5 ion) i‘. 
2log”'®(9) 2 (log(a) log. (9))7/8 
YY FS err OOS 
V3 e2log?*(2) V3 e? (log(a) log, (2))* 
(1+ me AVS ggg ttevs , 20 2*V5 ) (3 +V¥3)+ 
(1 +2e SFY? a ae tteVE YS 5 ae (v5 V5) (V3 +V5) 
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(3+V3)(1+ 207795 mere +2e 75), 
(vs +V3)(1 4 2e'3laV5 iD 4 el l4laV5 iD a 2eV2levS DD), 
2 log”!*(9) 2 
V3 2 log8(2) 
2(-Li;(-8))* 
V3 e? (-Liy(-1))8 
(1 e2e 28 426 (VFS, 20 V5)5) (V3 +V5) 


+ (1 $e TNS + 2e12rV5 +267" )i34 v3) + 


Series representations 


(3+V3)(1 page? gage ets +2e7*V5) 
(v5 ‘s V3) (1 4 2e'3l* ¥5 \(-1) elle V5 \\(-D . ae eet ‘ 


7/8 

2) a y2Va ave 4607s 

V3 e* log?/9(2) 

2V3 05 7 4 69245 * og e245 to Vg o 3Y5 74 

2V5 035 7460625 4 9V3 28 423 ott WB, 

2V¥5 e(tY5 Wi ava ets Bios (5 V3, 
2(2in| = Pe |+bogtn- 3p, ee - = Axe y" 


forx <0 
4 re is 
. am *] _ - 
V3 e*(2in| 2 2) | + login) — Si elem 
Qn =1 k 
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(3+V3) (1 Py ek eee ry ial bs 
(VE +¥B) (1+ 2e¥VSID 4 elSlHlrVEND 4 2¢ 


2log’!®(9 
——  —— g 0) =34+2V34+V5 +6025 7% 
V3 e? log?/§(2) 
2V3 e2INS = ge 2N5" og e2V5 "og e3Ver, 
2V5 6 8¥5 4 6 ttS oa ec tte avg ettte WS, 


2V5 e(VS V3 5 2V3 eS avs eS 8, 
k k .-k 


2(log(zo) + [So | (log( 2+) + logz0)) - ye, Ae \" 


iol Gilat ae) n 


k 
k _-k 


V3 & (logczo) + | S220 a ‘| (log( = ) + log(zo)) - be ; -1* = 2 y 





(3+V3)(1 #20 27V5 4 og 225 +2e we"? ), 


(V5 + V3) (1 + eV AVS KD 4 9 pU3(4(2V5 ID , 9 

2 log”'*(9) 
aE 34208 4 V5 4607s 
V3 e* log?/8(2) 
Byhe the OS eRe SEN Os 
2v5 eaves + 6e2V5* +2V3 eS = +2V3 e{4Vs xy + 
2v5 eV V3 4 2y3 FW 4 oV5 VES, 

i 7} 
__ | x-arg{ =-)-arg(zo) aE G20 ao 
2[aia| 7 |+toscz- nz, Uh aan 


eXSP(eVo DCD), 





k 


.\3/8 
4 rd (ae |e -arg| ai arg( 20) _Tre (-1)* (2-29) zoe 
V3 e [2a] + log(Zo) ) o - 


Indeed: 


exp((3+sqrt3) [1+2e4(-2Pi*sqrt5)+2e%(-12Pi*sqrt5)+2e%(-27Pi*sqrt5)] + 
(sqrt5+sqrt3) [1+2e%(-1/3*Pi*sqrt5)+2e*(-1/3*4Pi*sqrt5 )+2e(-1/3*9Pi*sqrt5)]+(((2 
log*(7/8)(9))/(34(C1/4) e42 log*(3/8)(2))))) 
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Input 


exp] (3 + V3)(1 +26 27V5 + 2e12rV5 +2673), (V5 +V¥3) 


i f f 2lo 7/8 9 
{V5 \/3 , 5 o-W34(x V5) | 5-13 oi § (9) 


V3 e? log48(2) 


(1+2e 


log(X) is the natural logarithm 


Decimal approximation 
20619.527022412857315359405911683176348778835603237938249003761535 


20619.527022 


Alternate form 


f: Ts x\/' 7/8 
34203 V5 464205 Je-27 V5 4/6420 JeH2VE *af2V5 42V5 Je BVE f6s2VF Je 2VS *laVTs2V5 ety S V3 yovTsav5 jets V 20) {3)) 
V3 e? log?/8(2) 
e 


Alternative representations 


enf(os V3)(1+ re 2S 4 nen t2eVS 5 26275) 


(v5 re v3)(1 4 2e' 32 V5 iD 4 2 el 3l4(z V5 iD + 2013 V5 iD) 
2 log”'*(9) |- 
V3 & log*/8(2) 
2 log?'*(9) 
exp| ———_____ 
V3 e* log?/8(2) 


(1 4 2eSt¥ 4 2ettrVEV8 , 26 =e) (v3 + V5) 


(1429-7245 4 2 6-t2eV5 +267" (34 V3)+ 
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onl +V3)( page pal +275), 


(V5 + V3) (1 eel BlAVS HD 4 9 pU3(4(e V5 iD | ze GlexoDEn) . 
2 log”*(9) — exp| —2408@) log.,(9))78 . 

V3 e? log?/8(2) V3 e2 (log(a) log, (2))4 

(1 een ZV 5 gerlaevs , 2675) (3 +V¥3)+ 





onfe+V3)( 420 27V5 gag l2zV5 +20 7"V5) 4 


(v5 . V3)(1 + 2eh3lr v5 \(-D elle ¥5 \\(-D 4 2 elle xenen) n 
2log”®(9) |- 
V3 e? log?/8(2) 


2(-Li,(-8))”8 
V3 e? (-Liy(-1))3 
(142037 420 (V5 V5 4 26 V5 5) (V3 4 V5) 


+ (1 $2 VS 4 oe te Vs +2075) (34 V3)+ 


Series representations 


onfe+V3)( #20 27V5 pag l2zV5 +ze wns), 


(V5 +V3)(1+ 2eV3(RVS)CD 9 oV3(4(rV5 iD Pach ed + 
21og”/*(9) |- 
V3 7 log?/*(2) 


exp (3+V3)(1+2077%5* + 2e12V5* +26 7¥5 *)4 


(V3 +V5) (1 426 9V¥5 © 4 ne ttV5 V3 4 2 VS V3) + 
7/8 
2(2in[ =| + log(x) — Dey aa 7 =) 
forx <0 


4 2f5 :_| arg(2-» _ve2 (-p* (2-0* x* 3/8 
V3 e (2in| a | + log(x) at A 
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onl + V3)(1 $2 28V5 poe lev , Pia 


(VE + VB) (1+ eV VSVD 4 a edBUAlr EMD 4 2 etBURVEN-D) , 


2log’!8(9 
cas = exp](3 + V3) (142675 4 928 = 4 267245"), 
V3 e* log*/(2) 


(VE + VE)(r42e rare + ner), 


— -k \7/8 
2 (log(zo) + bers — | (log(=. )+ + log(2o)) - =. (-1)* (9- ns 

V arg(2-20) k k ,-k 3/8 
V3 e? fort + [2 a | (log =, ) + logtzo)) - pa =) aa) z J 





on + V3)(1 + 2¢27N5 + Qe 12rV5 + zest V5 


(V5 +V3) (1 g 2elBlF VSD 5 9 QUS(4(F VSD , 9 ,U3(9( MED) + 


21o 7189 
me |=cxo+Vay(ir2e7 rene" F207"), 
4 2 /8 

V3 e7 log*®(2) 


(v3 +V5) (1 +26 2¥5 © 4 26 {t¥5 5 2e1¥5 *V5), 


1 7/ 
x-arg| —)-arg(zo) (-1)¥ (9-29) 2o* 
? - oO a 
ae) a | tose dk=1 


1 
4 S x-arg{ ——|-arg(zo) _ Te ¢ 1 (2-29) zo 
V3 tcl ome + log(Zo) pa cutest)" 


From the sum, after some calculations, we obtain also: 


1043+((((3+sqrt3) [1+2e4(-2Pi*sqrt5 )+2e%(-12Pi*sqrt5)+2e*(-27Pi*sqrt5)] + 
(sqrt5+sqrt3) [1+2e(-1/3*Pi*sqrt5)+2e%(-1/3*4Pi*sqrt5)+2e%(-1/3*9Pi*sqrt5)]))- 
46/100)43-1 
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Input 


10° +((@+ V3)(1+202"¥5 +2 122V5 +2075) 4 (V5 +V¥3) 


eo N39(x ¥5))) - *) 1 
100 


fH vi f- \ 
-(x V5 }/3 -1/3x4(2 V5 
{x v5}; +2e (7 Vy 


(1+2e 2 2 


Exact result 


-27V5 x : e 12N5 - 


2 


_ 
+2e7"%° "\+ 


23 
999+(-— +(3+ V3)(1+2e 


{fc iS \/ \/ ' 
(v3 . V5)(1 4 2e3%5 4 9 14V5 2/3 , 2e ("5 v5) 


Decimal approximation 
1728.998969794936418670969847775 1093986364274383621 166341262852193 


1728.99896979..... 


This result is very near to the mass of candidate glueball f9(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. (1728 = 8° * 3°) The number 1728 is one less than the Hardy-Ramanujan 
number 1729 (taxicab number) 


((1043+((((3+sqrt3) [1+2e(-2Pi*sqrt5)+2e%(-12Pi*sqrt5)+2e%(-27Pi*sqrt5)] + 
(sqrt5+sqrt3) [1+2e%(-1/3*Pi*sqrt5)+2e%(-1/3*4Pi*sqrt5)+2e%(-1/3*9Pi*sqrt5)]))- 
46/100)43-1))1/15 


Input 


(10° + (((2 +V3)(1+ re 2V5 ae l2eVS | 2ewe¥3), 
(v5 7 V3) (1 ‘ ae its V3, 23 4(xV5 ) 42013 O(nVv5 ) _ 
46 \3 


-1)*a/1s 
100 | (1/15) 


Exact result 


-27V5 x -2V5 x 
+ e ] + 


23 fs 
(999+ (-= + (8+ V3)(1+2 ate eo 


f= fe Vy iv’ \/ 3 
(V3 +V5)(1+ 20°"? "+20? Ware? “V)) Jrans) 
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Decimal approximation 
1.6438151634521311330368338498898370457686383623229235349862962260 


N 


T 


1.643815163452....~ (2) = oe 1.644934 ... (trace of the instanton shape) 


(1/27((1043+((((3+sqrt3) [1+2e4(-2Pi*sqrt5)+2e%(-12Pi*sqrt5)+2e%(-27Pi*sqrt5)] + 
(sqrt5+sqrt3) [1+2e%(-1/3*Pi*sqrt5)+2e%(-1/3*4Pi*sqrt5)+2e%(-1/3*9Pi*sqrt5)]))- 
46/100)43-2)))*2 


Input 


1 , 5 is Is 
(5 (10° + (((2 + V3)(1 Meo” 426°" 4a )+ 
(V5 +V3) (1 ere EVENS 5 ae VAEVS) Lo 
es O(nVv5 ) _ 46 ) _ 2}) 
100 
Exact result 


1 
729 - 
(908+ (-= +(3+ V3)(1+2e7 pie eae" *\+(V3 + V5) 


fc oe fre \/ = fr \/ 3 2 
(1+26 5m go (45 m3 1 p15 “V9)) 


Decimal approximation 
4095.995 1160663396233 194792923 187646483056450550203046474848035000 


4095.995116...... ~ 4096 = 64° 
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From: 





[1/2+e%(-x*Pi) cos(Pi*sqrt(1-x*2))+e%(-4Pi*x) cos(4Pi*sqrt(1-x%2))] / [e4(-x*Pi) 
sin(Pi*sqrt(1-x*2)) +e*(-4Pi*x) sin(4Pi*sqrt(1-x2))] 


Input 


14 6 cos(x-V 1-x? J+ e-4** cos(4nV1-2? | 


Exact result 


e*¥cos(x-V 1-x2 +4 cos4nV1-x? + ; 
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Plots (figures that can be related to the open strings) 





0.4 0.6 (x from -0.6 to 0.6) 











(x from -3.6 to 3.6) 





Alternate forms 
26** cos(a V 1-x J+ 2c0s{ 42 1-x Je etmx 
2(¢9** sin(x 1- x? )+sin(4-"-V 1- x? ) 





ble 1- obra) 
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e** cos(n V1-x V¥x+1)+e4** cos(4mV1-x ¥x+1)+> 
** sin(n V1-x Vx+1)+e4"* sin(4nV1-x Vx+1) 


csc(X) is the cosecant function 


Expanded form 


1 


Se —=ps 
2(e* sin(x V1-x? J+ e4™* sin(4.x-V 1-x ) 
e** cos( V1-x2 
ee 
e-** sin{x V1-x? J. 47 sin( 4 x 1-x2 
e4** cos{4 x V1-x? 
e** sin(-V 1-x J+ e4™* sin( 4 x 1-x 


Derivative 


Zz bs e** cos 1-2? } + e-4** cos(4 V1 - x? } : 
ax} g-xn sin(x v1-x J+ en4™* sin( 4 x 1-x2 
[= [(e°** sin(= Vi-x7 + 4sin(4x V1 - 2° }} 
ee ee) 
2e °** x c0s"(x V1-x7} +8xc0s" (s2V1-x7)+ 
ale?) 
(6 Va? sn(a Vas" |s t0xeo'4x-Vi-w? ) rex) 
2e™(2e%x-3V1-7 sin(n 1- ye) ee) 
[2Vi-x? (e2** inf Va - x? ) + sin(4.xV 1-2?) 
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For x = 2: 


[1/2+e%(-2P1) cos(Pi*sqrt(1-4))+e(-4Pi*2) cos(4Pi*sqrt(1-4))] / [e4(-2P1) 
sin(Pi*sqrt(1-4)) +e4(-4Pi1*2) sin(4Pi*sqrt(1-4))] 


Input 


5 te cos(nV1-4) +04" 2 cos(4r¥1-4) 
e** sina V1-4) +e 4" sin(4nV1-4 ) 


Exact result 
: + e~?* cosh(¥'3 x) + e~®* cosh(4 V3 z) 
ie?" sinh(V3 2) + ie ®* sinh(4 V3 zx) 
cosh(x) is the hyperbolic cosine function 


sinh(x) is the hyperbolic sine function 


Decimal approximation 
— 3.148634567230726277246377 1225 1861770460149742205219307343839680. .. i 


-3.14863456723...1 


Polar coordinates 


e§* + 2.6%" cosh(V3 x) + 2cosh(4 V3 z) 


WT 
= radius), = -- 
2(e°* sinh(V3 x) +sinh(4 V3 x) - 

Polar forms 


(e°* + 2e°* cosh(¥3 x) + 2cosh(4 V3 2)) (cos(-=) + é sin(—>)) 
2(e°* sinh(V3 x) + sinh(4 V3 x) 
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Approximate form 


en? (e8t 4 20%* cosh(V3 x) + 2cosh(4 V3 m)) 
2(e°* sinh(V3 x) +sinh(4 V3 z)) 


Expanded form 
1 
ae 
2(ie?* sinh(V3 x) +i e7** sinh(4 V3 z)) 
e?* cosh(V¥3 x) 
a 
ie?" sinh(V3 x) +ie~®" sinh(4 V3 x) 
e~®* cosh(4 V3 x) 
ie" sinh(V3 x) +ie~®" sinh(4 V3 z) 


Alternate forms 


i(e®* + 2¢%* cosh( V3, x) + 2cosh(4 V3 n)) 
2(e°* sinh(V¥3 x) + sinh(4 V3 x) 





i (e8* + 2€°* cosh(V3 1) + 2cosh(4 V3 z)) csch{ ‘S) sech( vS) 
4 (e°* + 2cosh(V3 x) + 2cosh(3 V3 z)) 





i (e8* + 2e°* cosh(V¥3 x) + 2cosh(4 V3 z)) csch(V3 x) 
2(eo +6343 "46° 3 Rg OA AN) 


esch(x) is the hyperbolic cosecant function 


sech(x) is the hyperbolic secant function 
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Alternative representations 


5 te" cos(n ¥1-4) +04"? cos(4n V1 -4 ) 


e >" sin(n V1-4) +04" sin(4nV¥1-4 ) 
+ cosh(4 ix V -3 ) e~8* + cosh(iay -3 ) e~?" 


cos(> - 42 V-3) e®7 + cos( 5 -aV¥-3)e" 





5 te7* cos(n V¥1-4) +047? cos(4 V1 -4 ) 


e?* sin(n V1-4) +04"? sin(4.n V1 -4 ) 
: + cosh(—4 ix ¥ -3 ) e~®* + cosh(-iaV -3 ) e-?* 


cos(> - 42 V-3)e®" + cos(# -aV¥-3)e7" 





5 te7* cos(n V1—4) +047? cos(4x V1 -4 ) 


e* sina V1-4) +e 47? sin(4nV1-4 ) 7 
: + cosh(-4 in ¥ 3 ) e~8" + cosh(-iaV¥ -3 ) e~2" 


—cos(= +42V-3 je" —cos(S+2V-3 je" 


Series representations 


5 te" cos(n ¥1-4) +047? cos(4¥1-4 ) 
e** sina V1-4 )+e*"? sin(4nV¥1-4 ) 
( ms 2 Aa | 
ile + Yeo 


(2k)! 


gli2+k {aba lel (aha 


oo 
2 a0 (142k)! 
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= +e? cos(n# ¥1- 4) +04"? cos(4n ¥1-4 ) 
e** sina V1-4) +e 7 sin(4nV¥1-4 ) 
3)-s _-25 
-~s -3 = r 
142%, e8t Va Res. a a + e®™ Res. | 
r 2-5 r 275 


pune Ae (Gee Fe) ae 


oo 
pe (142k)! 





5 te" cos(n 1-4) +04"? cos(4x V1 -4) 


e?* sin(x V 1-4)+e4"? sin(4av 1-4) 
i 8x 0 a 
tle" + 3e5 


(2k)! 


7 3\-5 _-25 
oo -12)75 7-2 5 -7| « rs) 
V3 ri , jc 3 fRes,.. {(-12) "x [(s) + e®™ [Res ( 7] } 


4) 9) 


Integral representations 


5 +e?" cos(x V1-4) + 47? cos(4 V1 4 ) 


e?* sin(n V1-4) +04"? sin(4nV1-4 ) 
i(2+2e¢°" +e8* 4 P2V3 n(08 sinh(V3 xt) +4sinh(4 V3 xt)) dt) 


2V3 x {)(e° cosh(V3 rt) +4 cosh(4 V3 xt))dt 





5 te?" cos(x ¥1-4) + 0-4"? cos(4x ¥1-4) 
e?* sina VW1-4) +e4"2sin(4nV1—-4) 
ie** +2¢°" 23 *sinnce) dt +2 i" *sinne) ae) 
2 2 


2v3 n {)(e°” cosh(V3 xt) +4 cosh(4 V3 xt))dt 
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5 te* cos(n ¥1-4) +047? cos(4n¥1-4 ) 
e?* sin(n V1—4)+e4*2sin(4nV1-4) 


je 8 TH3 x \/(4 s)+s [e° T (45 2 \4 °) 


142 fi~* - 
~icoty 2Ve Vs 


2 Liv3 e8* x(e°" cosh(V3 rt) +4 cosh(4 V3 xt))dt 


ds 


for } 


Multiple-argument formulas 


5 te" cos(n ¥1-4) + 4"? cos(4 V1 -4 ) 


e?" sin(n V1-4) +04" sin(4n V1 -4 ) 
i(e8* + 267 cosh(V3 x) + 2cosh(4 V3 z)) 


2(e°* sinh(V¥3 x) +sinh(4 V3 z)) 





5 te" cos(n ¥1-4) +04"? cos(4 v1 -4 ) 


e* sin(n V1-4 ) +e 4"? sin(4nV1-4 ) 


2(e°* + 2(cosh(v¥3 x) + cosh(3 V3 z))) 





5 te" cos(x ¥1-4) +047? cos(4¥1-4 ) 
e?* sin(n V1—4)+e4*sin(4nV1—-4) 


+e (-1+ 2.cosh?(“==)) + e§* (-1+ 2cosh?(2 V3 z)) 


2ie >* cosh( Sis ) sinh( 8 *)+2ie** cosh(2 V3 x) sinh(2 V3 7) 








We obtain from: 


(sqrt2+sqrt(1+2)) / (sqrt(1-2)) 


Input 
V2+V¥142 
1-2 
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Result 


-(¥2+V3)i 


Decimal approximation 


— 3.1462643699419723423291350657 155704455 1247712918732870123248671... i 


-3.1462643699....1 


Polar coordinates 


r=V2+V3 , O=- 


NIA 


Polar forms 


(V2 + V3) (cos{-=) + isin(->)) 


Approximate form 


(v2 + V3) ein2 


Alternate forms 


~iV5+2V6 


i(-V2 -V3) 
Minimal polynomial 


x’ + 10x +1 


Expanded form 
-i¥2 -iv¥3 
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Multiplying the two expressions, and adding 
1 
: (log(8 2) — x) = 0.02752625 


we obtain: 


(((-(([1/2+e*(-2Pi) cos(Pi*sqrt(1-4))+e%(-4Pi1*2) cos(4Pi*sqrt(1-4))] / [e4(-2Pi) 
sin(Pi*sqrt(1-4)) +e*(-4Pi1*2) sin(4Pi*sqrt(1-4))] [(sqrt2+sqrt(1+2)) / (sqrt(1-2))]-(1/3 
(log(8 7) - 1))))))) 


Input 


1 -23 -—4xx2 
jee ae 
e?* sin(n V1-4) + 64"? sin(4n ¥1-4 ) V1-2 





1 
— (log(8 x) — zx) 
3 8 


log(x) is the natural logarithm 


Exact result 


i(¥2 +3) ( + e~?* cosh(¥'3 2) + e~8* cosh(4 ¥3 z)) 


1 
— (log(8 2) — x) + 
3 ie ** sinh(V3 2) +ie*” sinh(4 V3 x) 


cosh(x) is the hyperbolic cosine function 


sinh(x) is the hyperbolic sine function 


Decimal approximation 
9.9339630108255 100545025949500049492394145213253860818276546254259 


9.933963.... result very near to the entropy black hole In(20619) = 9.933968.... 
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Alternate forms 


3(¥2 + ¥3)(e8* + 2% cosh(V3 x) + 2cosh(4 V3 x) 


1 
— |= + log(8 x) + 
3 2(e°* sinh(V¥3 x) + sinh(4 V3 z)) 





1 
7 (—7 + log(8) + log(z)) + 
(V2 + V3) 8 ( +e?" cosh(¥ 3 x) + e~§* cosh(4 V3 z)) 
e°* sinh(V3 x) +sinh(4 V3 z) 





u log(z) 
—— + loe(2) + —— - 
5 + log(2) + 3 


(-V2 - V3) (e8* + 2e°* cosh(V3 2) + 2cosh(4 V3 z))csch(V3 7) 


2(eo* +e3¥3 ro 3 Tage re ets *) 


esch(x) is the hyperbolic cosecant function 


Expanded form 
i 
ae 
V2 (ie?* sinh(V3 x) + ie ®* sinh(4 V3 z)) 
iv3 F 

2(ie?* sinh(V3 2) +ée8" sinh(4 V3 2) 

iV2 e?* cosh(V3 z) 
Pad ane Cassis Ne, 
ie?" sinh(V3 n)+ie™** sinh(4 V3 x) 

iV3 e-2* cosh(V3 zx) 
fo ee 
ie?" sinh(V3 2) +ie ** sinh(4 V3 z) 

iV2 e** cosh(4 V3 z) 
ae A hs IE oem, CEhlids SEs 
ie” sinh(V3 2) +ie*" sinh(4 V3 z) 

iV3 e** cosh(4 V3 x) 
ie" sinh(V3 x) +ie~®" sinh(4 V3 x) 


= Picgtia 
--+- m) + 
3 3 8 
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Alternative representations 


(V2 + VI+2) (2 + °* cos(x VI-4) + 47? cos(4x VI-4)) 
| V¥1-2 (e?* sin(n V1-4 ) + e°4"? sin(4.x V1 -4 )) : 


1 1 
(log(8 x) — o| ane (— + log(a) log, (8 z)) - 


( + cosh(-4 in ¥-3 ) e8* + cosh(-ix ¥-3 ) e?7)(¥2 + V3) 
(cos(= - 42 V-3 ) e8* + cos(? - 2 V-3 )e?") V-1 


= a 
2 2 





(V2 + ¥1+2)(5 +e* cos(n V1-4) + e°4"? cos(4x ¥1-4)) 
V1-2 (e?* sin(n ¥1-4) +477 sin(4n¥1-4 )) - 
1 1 
; (log(8 x) — x) |= ; (-2 + log.(82)) - 
1 1 ( 1 ; 
(; + = ae (ete V-3), ein V-3) 4 —¢@ %% ee se) 


(V2 +V3))/ (co 5-42 V=3) e** + cos{ 5 -¥-3)e?*) ¥-1] 





(V2 + V¥1+42)(5 +e" cos(n V1-4) + e-4*? cos(4 V1 -4)) 
F 1-2 (e?" sin(x ¥1-4) +4" sin(4n V1 -4 )) 
1 1 
a (log(8 x) — x) |= - (—z + log(a) log, (8 x)) - 
1 1 i( 1 
erga! ez (eteVS), eV), ae feee +etitv3)) 
(V2 + V3)} /((cos(5 -4nvV-3 je + cos{ 5 -xv-3 je?) V-1 
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Series representations 


(V2 +¥1+2) +e?" cos(n# ¥1- 4) +4"? cos(4. ¥1- 4 )) 
| 1-2 (e?" sin(n V1-4) +e74"* sin(4.n V1 -4 )) - 


1 
: (log(8 x) — x) | = 


oo 3k e t 16° +e" mek 
s -3iV2 -3iV3 -6iV2 YE 
a (2k)! 
rs] 3k et 16° +e nek 
sivs REET a 
a (2k)! 
oo jp gl/2+k e 3t (aes + 6%) 142k 
ax ahi — 2log(-1+ 87) 
k=0 . 
142k ~ oo 


oo j 3 ll2tk e8t (42+2k +e°")z 


asap 


k= k, =1k2=0 
jgi/2(1+2 kg) ,-2m ,1+2k2 * pgl/2(1+2k2) ,-8n 4x 142k } 


(- —1_ jn | 
-148x (142k)! (142k)! 
ky 





/(s oo jg l/2+k et ene + °") —] 


a (1+ 2k)! 
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(v2 + V1+#2)(5 +e" cos(n# ¥1-4 ) + 74"? cos(4. ¥1- 4 )) 
| V1-2 (e?* sin(x ¥1-4 ) + e477 sin(4 ¥1-4 )) - 


tog) -n)]= {fsne-s08- 


% ie?" (-4 +V3 ny *?k ie *=(- +4 v3 x)'*7* 


6iV2 2 + 
2, (1+2k)! (1+2k)! 
© (ie@2* (- a +V¥3 a) ie $* (- = +4 v3 x)*7* 
ay = ee, 
tap (1+2k)! (1+2k)! 
co gW/2+k e-8t (4l+2k + e6%) ql+2k 
2n )\ ——_________ - 2log(-1+ 87) 
a (1+2k)! 
oo 5 3 l/2+k e3t (gene + Fatal Vallala 3 3 
——_—______—__—- +2 
k=0 (1+2k)! ky =1k2=0 
= 1 i [2 . pened 
-1482 (14+2k2)! (142k)! 
ky 


g oo jp gl/2+k et (que ee e°*) qit2k 
/ (1+2k)! 


k=0 
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(V2 +V1+2)(5 +e?" cos(n¥1-4)+e4*? cos(4a¥1-4)) 


1 
= (log(8 2) — x) |= 


oo 3k e8* (16% + ©") 7k 


—||-3iv2 -3i -6ivV2 
IVE -3iV3 ~61V2 YT 


oo gk e®* (16 + 6°") 77k 


6iV3 
2, (2k)! 
-8r x i 2k . 2k 
co 8 (e® ((-£ + ¥3)z) +(5 (-i+8V3)z) 
2.2) —=—+4 —___2. ____* _ a tog 
a (2k)! 
-8r r i : 2 
co gS (e° ((-£ + V3) a)" +(5 (-i+8V3)z) ‘) 
-1+8x) ))-———__4_____4 
a (2k)! 


7 2k f 2k 
| 1 ya _ <7 (-F+ 3 x} = ee +4V3 | 2 
© © -1487 (2k2)! (2k2)! 


fi / 


oe 8* (e6* ((-£ 4 V3) x)" +(3 (-1+8 V3) 2)"*) 
6) (2k)! | 


k=0 


Indeed: 

exp((((-(([1/2+e%(-2P1) cos(Pi*sqrt(1-4))+e(-4Pi*2) cos(4Pi*sqrt(1-4))] / [e4(-2Pi) 
sin(Pi*sqrt(1-4)) +e4(-4Pi*2) sin(4Pi*sqrt(1-4))] [(sqrt2+sqrt(1+2))/(sqrt(1-2))]- 
(1/3(In(8z)-7)))))))) 

Input 


L, _-2: 4) 
e** sina V1-4) +e 4"? sin('4nV1-4) f=2 


1 
— (log(8 x) - 
3 608! TT) | 
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log(x) is the natural logarithm 


Exact result 


i(v2 +V¥3 }/ Lye2n cosh{ V3 n)+e8™ cash{4 v3 m)) 


1 
= (log(8 x)—1)+ 
ei ie ?t sinh{ V3 m}+i e Sa sinh{4 V3 x) 


e 


cosh(x) is the hyperbolic cosine function 


sinh(x) is the hyperbolic sine function 


Decimal approximation 
20618.891771891103188455356507399204 107005 118695090696192691013920 


20618.8917718911.... 


Alternate forms 


(V2 + V3) (e8* + 2% cosh(V3 x) + 2cosh(4 V3 z)) x 


Va 
aii 2(e°* sinh(V3 x) +sinh(4 V3 x) 3 





(v2 +¥3 )B* { Lye2n cosh{ V3 n)+e8* cosh(4 V3 m)) 


1 
= (-r+log(8)+log(x))+ Vv 
3 8 8 got sinh{ V3 m}+sinh{ 4 3 m) 


e 





nr i(v¥2+ V3) (5 + e~?* cosh(¥'3 2) + e~®* cosh(4 ‘3 z)) 


2Va exp] -— + 
3 ie?" sinh(V3 2) +ie%* sinh(4 V3 x) 
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Alternative representations 
a ¥1+2 a (= + e?* cos(n7 V¥1—4 ) + 0-47? cos(4n ¥1-4 )) 
to a 2 Sea gg ee 
ee?" aa 4)+e%" sin(4nV¥1-4 )) 
; (log(8 x) — 7) || = exp ; (— + log(a) log, (8 z)) — 


(e + cosh(-4 inv -3 ) e8* + cosh(-ixV¥ -3 ) e727) (V2 + V3) 
(cos(5 -4nV¥-3)e%" + cos( 5 -aV¥-3)e7")V¥-1 





(v2 + V1+2)(5 +e" cos(n7 ¥1-4) + e4** cos(4 V1 -4 )) 
ox 1-2 (e?* sina V1-4) +47? sin(4nV1-4 )) - 
; (log(8 x) - | = exp(; (—1 + log, (8 )) - 
((- m =e (ettev) et), ; Pd al retitv3)) 
(V2 +v3)) / 
((cos(5 -4nV-3)e*" + cos{ 5 -xv-3} il v-1}} 





(V2 + ¥1+2)(5 +e" cos(n V1-4) + e°4"? cos(4x V1 -4)) 
a | 1-2 (e?* sin(n V1 -4 ) + 4"? sin(4.x V1 -4 )) : 


~ (log(8-2) - mt) = exp(; (—7 + log(a) log, (8 x)) - 


+-e 
2 2 


(V2 +v3))/ 
((cos( 5 -4nV-3)e** + cos( = -xV-3}e"] v-1)} 


((: 1 aul as VB) 4 tVS) 4 © oO (eV 4 tev) 
2 
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Series representations 


(v2 + ma + e~2* cos(x V1-4)+e*"* cosl4xV1-4)) 
of [| e?* sin(n ¥1-4) +e 4"? sin(4anV1-4 )) 


; (log(8 x) — pid = 


-8r k 67) _2k 
- aay i(V2 + V3) (1+ 329) 
aT et ere 
=0 (142k)! 
V-1+80 





(V2 + ¥1+2)(; +e?" cos(n ¥1- 4) + 4" cos(4x V1=4)) 
0 vi-4)) 


1 
2 (log(8 x) — | = 


1«.(—+y i(V2 +v3)(2+ | 





1-82 (2k)! 
es a or Per re nT ew ery 
3 2, k ys Peau Ca ((- $43) x}?*4( 2 (-i+8-V3 Ja)?" 
=0 (2k)! 
V-1+8n 





(V2 + V1+#2)(5 +e? cos(x# ¥1- 4) + 4"? cos(4.1 ¥1- 4 )) 
on | V1-2 (e?* sin(a ¥1-4) +e°4"? sin(4z V1 -4 )) - 








ele 


1 
a la ~ o})- exp|— — 


(vB +V5)(3+ 226 leugane “jek — 


(142k)! (142k)! 


‘- re adel inlets tel en 
pe (142k)! 

3 

V-1+827 


Integral representations 
(v2 + V1+2)(5 +e" cos(x ¥1- Ghiaiettls 4 )) 
PSR | fae RS SCENE: ce At RS, Sa SR 
Ale V1-2 (e* sin(x ¥1-4 ) + e477 sin(4 ¥1-4 )) 
; (log(8 x) — x) 


2\5 2\ 
pe BtH3a \/(4 s)+s (<o7 +2(45" yess) 


vB eva)[} lhe NEVE ds 
2exp eee + 
3 Viva e* x(e% cosh(V3 rt) +4 cosh(4 V3 xt)) dt 
a for O 





(v2 + ¥1+#2)(5 + e?* cos(n# ¥1-—4) +04"? cos(4.n V1 - 4)) 
en | V1-2 (e?* sin(a V1-4) +e°4"? sin(4x V1 -4 )) 


1 
* (log(8 z) — | = 


i Pm mH3 2 \/(4 s)+s [2o7 +214 2 \4 3 
(WE +v8)[ + able ds 


- -i coy ava vs 
2exp|—— + r = 
3 eo 8 AH3 1* 4 sts [eO* +4el45 \/4 2) Vax 
beeen af 
ti cory 4 pl2 ds 
3 : 
V n tor y>0O 
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(v2 + ¥1+2)(5 +e?" cos(n# ¥1-4) + e47* cos(4.n 1-4 )) 
on V¥1-2 (e?" sin(x ¥1-4 )+e°*"? sin(4n V1 -4 )) 7 


* (8m) - x) - [oe at 
— (log(8 x) — x) || = exp} -- + - —dt+ 
3 8 P 3 3/1 ¢t 


2) / 2\/ 
ie BTH3T \/(4s)+s [eO* +24 Ma 9) 
ss dd 


: 1 “booty 
(NTs aE + fist WET 


(Viv3 e8* x(e% cosh(W3 xt) +4 cosh(4 V3 xt)) dt 


Or: 


(((-(([1/2+e*(-2P1) cos(Pi*sqrt(1-4))+e%(-4Pi1*2) cos(4Pi*sqrt(1-4))] / [e4(-2Pi) 
sin(Pi*sqrt(1-4)) +e4(-4Pi1*2) sin(4Pi*sqrt(1-4))] [(sqrt2+sqrt(1+2)) / (sqrt(1-2))]))))) 


Input 


e?* sin(n ¥1-4) +e 4"? sin(4anV1-4 ) 1-2 


Exact result 


i(¥2 + V3) ( + e~?* cosh(¥'3 x) + e~8* cosh(4 ¥3 z)) 
ie* sinh(V¥3 2) +ie** sinh(4 V3 zx) 


cosh(x) is the hyperbolic cosine function 


sinh(x) is the hyperbolic sine function 


Decimal approximation 
9.906436752845695766525 1015058555873955223127198457579900210525900 


9.9064367528.... result quite near to the entropy black hole In(20619) = 9.933968.... 
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Alternate forms 


2(e°* sinh(V3 x) + sinh(4 V3 =) 





(V2 + V3 )(e8* + 2% cosh(v¥3 x) +2cosh(4 V3 z)) esch( =) sech| vs) 
4 (e°* + 2cosh(V3 x) + 2cosh(3 V3 z)) 





(-V2 - V3) (e8* + 2%" cosh(V3 2) + 2cosh(4 V3 2)) csch(V3 z) 


2(eo +e 33 tH 6 3 eT lat ahd 


esch(x) is the hyperbolic cosecant function 
sech(x) is the hyperbolic secant function 


Expanded form 
i 
So 
V2 (ie-?* sinh(V3 x) +ie®* sinh(4 V3 z)) 
iVv3 7 
2(ie?* sinh(V3 x) +ée* sinh(4 V3 z)) 
iV2 e* cosh(V¥3 z) 
Re th ek Ait i! Sa) 
ie?" sinh(V3 x) +ie™®" sinh(4 V3 x) 
iV3 e-2* cosh(V3 zx) 
eth bcd eetcvans hick Er 
ie?" sinh(V3 2) +ie** sinh(4 V3 2) 
iV2 e®* cosh(4 V3 x) 
2 ee 
ie?” sinh(V3 2) +ie*" sinh(4 V3 z) 
iV3 e®* cosh(4 V3 z) 
ie" sinh(V3 x) +ie~®" sinh(4 V3 x) 
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Alternative representations 


(+ + 2 cos(a ¥1—4 ) + e477 cos(4.n V1-4 )) (V2 + V¥14+2) 


2 
(e~?* sin(n ¥1-4 ) + e477 sin(4x¥1-4 )) ¥1-2 
(5 + cosh(4 ix V¥-3)e** + cosh(in¥-3) e?*) (V2 + V3) 


- (cos(5 - 4 V-3)e** +cos(>-2¥-3)e°") V-1 





© + e-?* cos(x V1 — 4 ) + e-4*? cos(4.n ¥1—4)) (V2 + V1+2) 


(e~** sin(a ¥1-4 ) + e477 sin(4xn¥1-4 )) ¥1-2 
(5 + cosh(-4 iy -3)e** + cosh(-inV-3 )e?7)(¥2 + V3) 


7 (cos(= - 4 V-3) e®* + cos(5 - 2 ¥-3)e°") V-1 





(2 +e?" cos(x ¥1—4 ) + 647? cos(4n V¥1-4 )) (V2 + V¥1+2) 


2 
(e~?* sin(a ¥1-4 ) + e477 sin(4an¥1-4 )) ¥1-2 
(5 + cosh(-4 in ¥-3)e** + cosh(-inV-3 ) e?7)(¥2 + V3) 


- (-cos(5 +4 V-3) e** -cos(5 +2 V-3)e%7) V-1 


Series representations 


(5 +e?" cos(n ¥1-4) +047? cos(4¥1-4)) (V2 + ¥1+2) 
(e-?* sin(n ¥1-4 ) + 4"? sin(4an V¥1-4 )) V¥1-2 7 
k 80 fyck, 67) _ 2k 
i(v2 +¥3)(1+25¢9— = ] 


(2k)! 
jgl/2+k e St (41424 ,,6%) gl+2k 


oo 
2-0 (142k)! 
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e +e?" cos(n# ¥1-4)+ 47? cos(4.n ¥1-4 )) (V2 + =) 
(e~?* sin(n V1 -4 ) + 4"? sin(4.x ¥1-4 )) ¥1- = 
five evajfrea Serva 


j=0 


(—12)75 2-25 Ts) ee (- ie nS T(s) 
pn ey fa 


9 p gl/2+k et (quer . ja" 


2». (1+2k)! 


k=0 





(5 +e" cos(n V1-4) + 0°47? cos(4n V1 -4)) (V2 + ¥1+2) 


(e™* sin(x V1—4) +e" sin(4x V1 - 4))V¥1-2 
(s+V6)fe Bry ye 29 a 


(2k)! 


3\-5 _-25 
3/2 Ye | (-12y-8 x? (8) 6x ((-4) itr 
J ap Sr 3 [Res... ar a a ll (ioe 


Integral representations 


G +e?" cos(n ¥1-4) + e4** cos(4.n ¥1-4 )) (V2 +V¥1+2) 
(e~?* sin(a ¥1-4 ) + e4”? sin(4a ¥1-4 )) ¥1-2 7 


ie B™H3 x2 \/(4 s)+s [<o7 +214 2 4 _ 
oo+ ee 
a NEN ds 
for y 0 
2 (iv ®* cosh(W3 at) +4cosh(4 V3 xt)) dt 





(5 +e* cos(n 1-4) + e477 cos(4n V1-4)) (V2 + ¥1+2) 
—— (e* sin(n VI=4) +e-4*2sin(4nV1-4))VI-2— 


: ra a ad © 60 ((4577)) | 
0B 0 VB) fy 
-—1cwo+y 


2Va vs 
for 7 0 
e813 07 \/(4 s+ (eo*+4el45 m2 \t4 O\V3r 


Booty oN 
2 L co+y 49/2 ds 
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(5 +e?" cos(n V1- 4) + e477 cos(4 x V1 - — ) 
- (e?" sin(a V1-4)+ e*=2 sin(47V¥1-4 ))¥1-2 
[i(V2 + V3)e8* (2426 +P + 


2vV3 on [sinh(v3 nt)dt+8V3 x [ 'sinn(4 V3 nt)at)) / 
(2 [iva e°* x(e°” cosh(V3 nt) +4.cosh(4V3 nt) dt) 


From which, after some calculations: 


exp(((-(([1/2+e(-2P1) cos(Pi*sqrt(1-4))+e%(-4P1*2) cos(4Pi*sqrt(1-4))] / [e4(-2Pi) 
sin(Pi*sqrt(1-4)) +e4(-4Pi*2) sin(4Pi*sqrt(1-4))] [(sqrt2+sqrt(1+2)) / (sqrt - 
2))])))))+24%2-16 


Input 


HS +e?" cos(n ¥1-4 ) + 74" cos(4n 1-4 ) a). 
exp| =| AHSAN Sao 


V¥1-4)+e 4"? sin(4nV1-4) 
247 - 16 


Exact result 


pe + ¥3)(5 + ¢°* cosh( V3 x) + e§* cosh(4 V3 ” 
meee i. ae 


jin sinh(V3 m) + ie ®* sinh(4 V3 n) 
cosh(x) is the hyperbolic cosine function 


sinh(x) is the hyperbolic sine function 


Decimal approximation 
20619.07106958410315462292588927597298583 18466544644490962877775 16 


20619.0710695841.... 
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Alternate forms 


of RH V3) (e8* + 2e°* cosh(V3 x) + 2.cosh( “wa so 
2(e°* sinh(V3 x) +sinh(4 V3 z)) 





onl + ula Lal + e~?* cosh(¥'3 x) + e~8* cosh(4 V3 z)) 
®* sinh(V3 x) + sinh(4 V3 x) +s 





a (-V2 - V3) (e8* +26" ee m) + 2cosh(4 V3 x))csch(V3 ae 


2(e%* + en 3V3r, Beg avd to ovs= *) 


esch(x) is the hyperbolic cosecant function 


Alternative representations 


(5 +e? cos(n V1-4) + 47? cos(4x V1 -4 )) a, 
af (e-2* sin(x V4) + e**? sin(4x V1—4)) V1- 


24" - 16 = -16+ 
exp(-(((, + =< (etr¥-3) +eit¥), =< Casale +etitVS)) 
(V2 +V3))/ 


[(cos( 5 -4n v-3} en + cos( 5 -7 v-3] gr) v-1)}}}+ 24° 





(5 +e e~?* cos(x# ¥1- 4 ) + 4"? cos(4.n V1 - 4 ))( ulpacaestnt 
af (e-?* sin(n V1 -4 ) + e4"? sin(4nV¥1-4 )) V1-2 

24° -16= zi (5 + ; Sa (e’ (eVI-4) , ibaae Eo 
5 #472 (elle) ete) (Ya . vie2))/ 


(¢* Coen T=) rf 40,73) 
V1-2)})+ 24" - 16 for z =e 
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6: +e" cos(n# ¥1—4) + 47? cos(4.n ¥1-4 )) (V2 + V¥1+2) 
anf (e?* sin( V1 4) + e4*? sin(4n V1—4)) V1-2 } 

24-16 = exp(-(((; + ; oo jes) + eters) + 
ied Cae CM) (0 E 2 vi+2))/ 
(2 cos = -7 v1-4) <=" cos = -4nx v1-4)] 


Vv 1=2)})+24" - 16 forz=e 


Series representations 


[ (5+ e~?* cos(n V1 - 4 ) + e~4*? cos(4.2 V1 - 4 J) ( sah es I 
exp| —§ =A 


(e-?* sin(n V1—4 ) + e4" sin(4nV1-4 )) ¥1-2 
k 8a [yck, 60 —) 
i(v2+V3)(b+r¢,—— 


24 16 = 560 p — 
: rt weal Maia (hia o*)e* 


=0 (142k)! 





(Ste e~?* cos(n# ¥1- 4 ) + e~4"? cos(4.x ¥1- 4 ))( a), 
of (e~?* sina V1-4 ) + e477 sin(4.n ¥1-4 )) V1- 


247 - 16 = 560+ 
jan, im 142k 00 Batt ag ,\l+2k 
; 1 , fie ites 3 x} ie (-3 +4 3 x} 
: (v2 * V3) E id Sof (142k)! : (142k)! 


ex 
P pg (Pee 


Ds 
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(5 + 2" cos(x ¥1-4) + e4*? cos(4.x V1 - a, 
(e~?* sin(n V1-4 ) + e°4"? sin(4.n V1 - Je 
i(v2 +v3)(2 +IZo- eae 


exp} — 


2 (2k)! 
24° — 16 = 560 + ex 
: Sf o8t(u ah 


Maal 
co 


Integral representations 


(5+ e~?* cos(x ¥ 1-4 ) + e-4*? cos(4.2 ¥1-4 ))( a. 


exp} - 
(e~?* sin(n V1 -4) + e°4"* sin(4nV¥1-4 )) ¥1- 
2 
24° - 16= 
i eB IH3 17 \/4 s)+5 (corel " 
i(V2 + V5)]L4+ finer - WEG a 
560 + exp 


(Viv e** x(e% cosh(V3 mt) +4 cosh(4 V3 rt))dt 


for y>0O 





(3+ e?* cos(n ¥1-4 ) + 4"? cos(4.2 V1 - 4 ))( eee), 
os (e ee sin(x V¥1-4)+e%" sin(4nV¥1-4))V1 v1-2 


247-16 = 


560 + exp{(i (V2 + v3)(5 +e" (1 + V3 x [sinh(V3 at)at)+e* 
en ee 
([ V3 e ** x(e%* cosh(V3 xt) +4 cosh(4 V3 nt))at)) 
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Wil ls alc -4))(V2 +V¥1+2) 
(e~?* si inn ¥1-4)+e4" sin(4n V1 - 4))v1-2 | 


24 -16 = 
pe BtH3 x7 \/(4 s)+s | oT, 45 ria ae 
i(¥2 +V3)|? a ae ava Vs i a 
6 
oe 8143 x2 \/(4 s)+s Brn Vedas (6x ag elt WOO) Vr x (4s) = 
fico EE rade 4932 
for y>0 
From: 





(See: Analyzing further equations concerning the Ramanujan Manuscript Book 1. 
New possible mathematical connections with various sectors of Number Theory and 
Supersymmetry Breaking. VI— M.Nardelli and A.Nardelli — 


https://www.academia.edu/62643635/ ) 


For p = 11.8 


27 «11.8 (11.8 + 1)* 
2(11.8(11.8 + 4) + 1)3 


= 0.649335022555.... 
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For p= 3.3: 


-27 3.34 (3.3 +1) 
2(3.3? - 23.3 -2)° 


= -573.2598643399.... 
For: 
0.649335...=a 


-573.259864339 = B 


From: 








Pag.273 Manuscript | 
We have: 


(a*5/B)(1/8) — (-a)S / (1-B))SC1/8) = 142%(1/3)*(((a*S (1 -a)S))/(BC-B)))* 1/24) 


(a5/B)*(1/8) — (C1-a)5 / (1-B))*(1/8) 
Input 


@ (1-a) 
3} — — 3) —— 
B 1-8 


3D plots 
Real part (figures that can be related to the D-branes/Instantons) 
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Imaginary part 





Contour plots 
Real part 
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Imaginary part 





Alternate form assuming «@ and f are positive 


_ w\b/8 1. | -Sarg(l-a)+arg(1-f)+n ) 
as (1-a) expt i7[_ See | 


Ye V1-B 


arg(Z) is the complex argument 


[x] is the floor function 
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Series expansion at a=0 


a8 8] 2 

[1 p 65 [1 
-8 t+—=—. oe + 
1-£ a8 8 l= 
550° 3/— Ss 10454 8j 
ae 1-6 1-6 
8, — + 

1 = 


—— & + 
128 1024 32768 


(generalized Puiseux series) 








+ O(a”) 
Series expansion at g=o 


a8 8 a” _ 8 a 
\ 6  p-1 1 
+O 8; — 
a 


5/8 








a 


(Puiseux series) 


Derivative 


5 hiss 
gs} a g} (@-b" 
a) |@ (l-ay s|V 5 V p-1 
—j} 3s) — ~ s| ——— |= -| —— + ——— 
da B 1-f 8 a l-a 


Indefinite integral 


ao (l-a)y 8 ao (a-1) 
8 — = 8 da = —|a8 — -(a=-1)8 
B 1-8 13 B B-1 








14+2%(1/3)*(((a*5(1-0)“5))/(BC -B)))(C1/24) 
Input 


5, 5 
14+ V2 24 2 eee 
B(- B) 


75 


3D plots (figures that can be related to the D-branes/Instantons) 
Real part 





Contour plots 
Real part 
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Imaginary part 





Alternate forms assuming © and f are positive 


VH(B=DB + V2 (-(a- 1) a) exp( 1 ix | SB earet- pss |) 
V-(B-DB 





3 _ 5/24 5/24 1 | Sargil-a) , argil-s) | 1 
a A as 5 ‘ae eal id 


1+ 24 24 
v1-£ VB 

Roots 

(no roots exist) 


Series expansion at a=0 


ae 5/24 94 44 24 Sa 53/24 94 
— —_ ee on a 





4085 «77/74 24] 2° 973.695 101/24 24] -2° 
p- 5? p- 5? o(a°) 
-.eii—r — eum  ———— i Ola 
41472 (273 a4) 3981312 (27° a?!) 


(generalized Puiseux series) 
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Series expansion at =< 


V2a 5/12 24 
Te (6-1) 6 


5/12 +1+0O 


f 





a 


(Puiseux series) 


Derivative 





Se a 
li Yau TO" |. 
(aa _ 


da 


Indefinite integral 





@ (1-a) 
B(.- B) 


3 a- 1)5 a 
24 V2 ir bees = 
a ead) (8-1) 6 2 F,(-2 


1+ V2 2 


2. 33. 

24° 24” 24’ 

+ 
- 29 q”!24 


Limit 





5 
ae 


lim 
Botoo 


For: 


0.649335...= 


-573.259864339 = B 
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5(2a- 1) 24] (a-1)° a® 
(8-1) 6 


12x 273 (a@-1)a 


;1-a) 


2 Fy (a, bc; x) is the hypergeometric function 


(0.649335%5/-573.259864339)(1/8) — ((1-0.649335)45 / 
(14+573.259864339))*(1/8)*(-5.2034 + 0.259455 1) 


Input interpretation 
0.649335" (1 - 0.649335)° 
s| — —_______-_ _ 8| —_________ « (_52034 + 0.259455 i) 
573.259864339 1 + 573.259864339 


Result 
1.54055... + 
0.0711645... i 


Polar coordinates 
r= 1.54219 , @=0.0461615 
1.54219 


1+24(1/3)*(((0.64933545(1-0.649335)45)) / (- 
573.259864339(1+573.259864339)))(1/24) 


Input interpretation 


A 0.649335” (1 — 0.649335)” 
14V¥2 24 —§—<—— 
573.259864339 (1 + 573.259864339) 
Result 


1.540548... + 
0.07116456... i 


Polar coordinates 
r= 1.54219 , @=0.0461615 
1.54219 


From which: 


1+1/((1+24(1/3)*(((0.64933545(1 -0.649335)45)) / (- 
573.259864339(1+573.259864339)))*(1/24))) 
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iis the imaginary unit 


Input interpretation 


1 
3 0.649335° (1-0.649335)> 
1+4V¥24 -_ eee 
573.259864339 (14573.259864339) 


Result 
1.647737... — 
0.02992177... i 


1+ 


Polar coordinates 
r = 1.64801 (radius), @=-0.0181573 (angle) 


2 
1.64801 ~ ¢(2) = = = 1.644934... (trace of the instanton shape) 


(((2Pi((1+24(1/3)*(((0.64933545(1-0.649335)45)) / (- 
573.259864339(1+573.259864339)))*(1/24)))+(log(1/4 (-5 + e + e%2))) 


where 


L, 
log( = (-S+e+ e)] ~ 0.2443839538 


Input interpretation 
ies 0.649335” (1 - 0.649335)” 
4 “ee 
573.259864339 (1 + 573.259864339) 


Result 
9.923936... + 
0.4471401... i 


ox + log(= (-5+e+6%)) 








log(x) is the natural logarithm 
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Polar coordinates 
r = 9.934 (radius), @ = 0.0450263 (angle) 


9.934 result very near to the entropy black hole 1n(20619) = 9.933968.... 


Polar forms 


9.934 (cos(0.0450263) + i sin(0.0450263)) 





9.934 09450263 i 


Alternative representations 





0.649335” (1 — 0.649335)” 


Sar a 0 ee ae 
573.2598643390000 (1 + 573.2598643390000) 


log(= (-S+e+ | = 





0.350665” » 0.649335" 


log. ( (-Stere?)]+20 1+ V2 24 - 
329 200.1319263077 


1 
4 








0.649335” (1 — 0.649335)” 


2nr}1+ V2 OS —— — ————— —— 
573.2598643390000 (1 + 573.2598643390000) 


log(= (-S+e+ e)) = 





0.350665” » 0.649335” 


1 2 3 
log(a) lo (- =-5 2n}1+V2 24 - 
(a) log.| 7 (-S+e+e'))+2 1+ 329 200.1319263077 
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0.649335” (1 — 0.649335)° 


2nr|1+ v2 OO See a 
573.2598643390000 (1 + 573.2598643390000) 


log(= (-St+te+ e)) = 





0.350665” » 0.649335" 


1 
-Liy(1- _(-Stere’)|+2n 14+ V2 24/ - 
4 329 200.1319263077 


Series representations 





0.649335” (1 — 0.649335)" 


2n|1+ v2 ee 
573.2598643390000 (1 + 573.2598643390000) 
‘ : co (- al (-9+ e+e?) 
lo (; -S+e+ j= 3.0811 + 0.142329 i) x -— ) ———_———_ 
g 4 ( e+e ) ( i) » k 








0.649335” (1 — 0.649335)" 


2n]14+V2 24 —$— 
573.2598643390000 (1 + 573.2598643390000) 


1 
log{ = (-S+e+ | = 
arg( (-Ste+e?-4x)] 


(3.0811 + 0.142329 i)x+2ix ae + 
T 


co -1y (-S+e+e?-4x)' x* 


4 : 
log(x) — 2 for 8 
Bx) - ) ; rx < | 
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0.649335” (1 — 0.649335)" 


2nr|1+ v2 yx NT 
573.2598643390000 (1 + 573.2598643390000) 


log(= (-St+te+ e)) = 


arg(* (-S+e+e?-4 29)] l 
(3.0811 + 0.142329 4) x + | —“——-_—__—— log{ — ] + log¢zo) + 
X 0 
a(h(steret—aza)] aif cstere als 
\ Se Se ey 
2a °8(Z0) d k 


Integral representations 





0.649335” (1 — 0.649335)" 


trittne oS eee 
573.2598643390000 (1 + 573.2598643390000) 


1 ‘ i (-Ste+e?) 1 
log( = (-Ste+e ))= (3.0811 +0.1423291) + [ - 
1 









0.649335” (1 — 0.649335)" 


44 ——— 
573.2598643390000 (1 + 573.2598643390000) 


1 
log{ = (-S+e+ )) = (3.0811 + 0.142329 i) + 
0.5 i ory 45(-9 + e +e?) * T(-s)? T(1 +s) i 


S for-l<y<0O 
footy T(1- 5s) 


in 
T(x) is the gamma function 


From: 
r = 9.934 (radius), @ = 0.0450263 (angle) 


we obtain also: 
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exp(9.934) 


Input 
exp(9.934) 


Result 
20619.654461782190742245499223067189214674072831426001045903356574 


20619.6544617.... 


From: 


Three-dimensional AdS gravity and extremal CFTs at c = 8m 
Spyros D. Avramis, Alex Kehagiasb and Constantina Mattheopoulou 
Received: September 7, 2007 -Accepted: October 28, 2007 - Published: November 9, 2007 


196883 1904 566¢ 42987519 17.5764 
21296876 | 16.8741 40448921875 = | 24.4233 | 25.1327 
842609326 | 20.5520 5 8463511703277 | 29.7668 | 30.7812 

139503 11.8458 | 11.8477 7402775 15.8174 | 15.6730 


69193488 | 18.0524 | 18.7328 5/3| 33934039437 | 24.2477 | 24.7812 
6928824200 | 22.6589 | 23.6954 16953652012291 | 30.4615 | 31.3460 
20619 | 9.9340 | 9.3664 278511 12.5372 | 11.8477 
86645620 | 18.2773 | 18.7328 4/3| 13996384631 | 23.3621 | 23.6954 

7/3 | 24157197490 | 23.9078 | 24.7812 19400406113385 | 30.5963 | 31.3460 





Table 1: Degeneracies, microscopic entropies and semiclassical entropies for the first few values of 
m and Lp. 


Now, we consider the two alternate forms of the two previous equations: 
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ya 24 Ge 
(B-1)B8 


Subtracting the first to the second and perform the derivative, we obtain: 


derivative[-((-1 + a)5/(-1 + B))4C1/8) + (a45/B)4C1/8) - (1 + 24/3) ((-1 + a)45 
aS)/((-1 + B) B))*C/24)))] 


Input interpretation 
(-1+ a) | eater 1+ a) a 
differentiate V2 24 
-1+f8 (-1+ | eater B 


Partial derivatives 


© (a= 1) e (a— te 
—_— V2 24 ———— — 8 ~ 
da B (B-1)B =. 
5 V2 (22-124 IP ss < 15 §/ @=1P 
ee es, Be. en! 1s ee, ae 1 


24 |- — =¢@stae—- -- ~ ih 

















(a= 1° © (a= 1p 
s}] — —~ V2 244 —————- _8 - 
(B-1)B B-1 
24) (@- 1)° a a” g/ (@- u 
4 V2 (2B - 124 v2 G8-D4 Gane 34 WE 


24 — B-)NB B — p-1 


aB 
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Differential 


5 5 5 5 
on (-l+a) e ar 35 2 (-l+a) a _ 
=i+ 8 B (-1+ 8) B 














d 
5 5 5 
158 (- cise? 15 3/ = Pais 1+2a)24 (-l+a)? a? 
ON ae +p i DEEN os (-1+8) 6 
da+ 
-l+a (-l+a)a 
3 gf & la)? fe ae {-l+a)? a? l+a)? @ as 1+2,£) 
ee (-14+8) 6 dp 
148 (-1+,)B 
From 














for a = B = 1/2 , and multiplying by 4, we obtain: 


4*1/24 ((24(1/3) (2*0.5 - 1) (((0.5 - 1)*5 0.545)/((0.5 - 1) 0.5))4C1/24))/((0.5 - 1) 0.5) 
- (3 (0.545/0.5)4(1/8))/0.5 + (3 ((0.5- 1)45/(0.5 - 1))*C1/8))/(0.5 - 1)) 
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Input 


4x — | —_————qwu—__ cov, Femtretne 
24 (0.5 = 1)«0.5 0.5 05-1 





Result 
~1.41421356237309504880168872420969807856967 1875376948073 176679737 


-1.414213562373.... 


Possible closed forms 


-V2 = 
—1.41421356237309504880168872420969807856967 1875376948073 176679737 


99073 





-1/8b4(2) 
-e te 


~—1.41421356237309504880168872420969807856967 1875376948073 176679737 


99073 


a, 
- tan( 2 = 
—1.41421356237309504880168872420969807856967 1875376948073 176679737 


99073 


Or also: 


sqrt((-0.9568666373/(((1/24 ((24(1/3) (2*0.5 - 1) (((0.5 - 1)45 0.5%5)/((0.5 - 1) 
0.5))4(1/24))/((0.5 - 1) 0.5) - (3 (0.545/0.5)4(1/8))/0.5 + (3 ((0.5- 1)45/(0.5 - 
1))*C1/8))/(0.5 - 1))))))) 
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Input interpretation 











0.9568666373 
3, Sn cS [es 
> 24 (0.5-1)° 0.5” 8} 0.5 al (0.5-1)° 
a V2 (2x0.5-1)"y “@5-Ip05 V 05 3V “O5-1 
24 (0.5-1)x0.5 0.5 0.5-1 


Result 
1.6451223515909066070828466757295792329364604330541111621354108231 


re 
1.64512235159....= ¢(2) = - = 1.644934... (trace of the instanton shape) 


And again: 


((((24(1/3) (2*0.5 - 1) (((0.5 - 1)45 0.545)/((0.5 - 1) 0.5))4C1/24))/((0.5 - 1) 0.5) - B 
(0.545/0.5)4(1/8))/0.5 + (3 ((0.5- 1)45/(0.5 - 1))4C1/8))/(0.5 - 1)))) WG 
0.3535533905932) 


Input interpretation 


24] (0.5-1)°0.5> s/ 0.5° g/ (0.5-1)> 
V2 (2 =< V2 GRO - DN 05-105 (0.5-1)*0.5 ~Y¥ 05_ 7 VY 05-1 


(0.5 —1)*0.5 05-1 5-1 
a) 
0.3535533905932 


Result 
24.0000... 


24 


From which: 
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72*((((24(1/3) (2*0.5 - 1) (0.5 - 1)45 0.5%5)/((0.5 - 1) 0.5))4C1/24))/((0.5 - 1) 0.5) - 
(3 (0.545/0.5)4(1/8))/0.5 + (3 ((0.5- 1)45/(0.5 - 1))*C1/8))/(0.5 - 1)))) WG 
0.3535533905932)+1 


Input interpretation 


24] (0.5-1)° «0.5° 38 = g/ (0.5-1)° 
V2 (2 = V2 OX08— DY 05-105 (0.5-1)x0.5 eek N05 0.5-1 “ 


72 
(0.5 —1)«0.5 05-1 
1 
(- ———— +1 
0.3535533905932 
Result 
1729.00... 
1729 


This result is very near to the mass of candidate glueball fo(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. (1728 = 8° * 3°) The number 1728 is one less than the Hardy-Ramanujan 
number 1729 (taxicab number) 


(1/27((72*((((24(1/3) (2*0.5 - 1) (((0.5 - 1)45 0.545)/((0.5 - 1) 0.5))4C1/24))/((0.5 - 1) 
0.5) - (3 (0.545/0.5)4(1/8))/0.5 + (3 ((0.5- 1)5/(0.5 - 1))4C1/8))/(0.5 - 1)))) 1/(- 
0.3535533905932))))*2 


Input interpretation 


24] (0.5-1)> 05° 1)° «0.5° 3 8) 05° 3 (0.5-1)> 1° 
V2 (2 ws (0.5-1)«0.5 Pe, Bice ? 0.5-1 


— |72 
27 — OS=-)x05 0.5 05-1, 


1 
(- — 


89 


Result 
4096.000000001709105221264400824691 73633243691 12423831485271792340 


~ 4096 = 64” 


From: 





(141/22 (1-B)+ ((1*3)/(2*4))°2 (1-B)*2))) / (UF /2)%2 * B+ ((1*3)/(2*4))2 
B’2))) 


Input 
~3\2 
1+(5Pa-)+(33) a- 6) 
(Pasha 
Result 
9 4 ~ By 4 6 
20- pF + 241 


9f Bb 
avtatTs 


Plots 


(8 from -31.7 to 6.5) 





-30 -25 -20 -15-10 -5 
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(8 from -108 to 82.8) 





-100 -50 0 50 


Alternate forms 


9 Bp? - 34 B+89 
9B? +16 B +64 





25-508 , 
—————— + 
B(9 B + 16) + 64 





25 (2 B - 1) 
9 B* +16 B + 64 


Expanded forms 


9 p - 178 P 89 
64 (24 241) 32(2 + 2 +1) 64 (2 4 241) 





9 p 17 B 7 89 
of Bb of 9 B? + 16 B + 64 
42+ 823) aa( shea) FP ees 


Complex roots 


_W7 16iV2 
~ 9 9 
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Series expansion at B=0 
89 2258 6758" 675° 11475 ,° 
S————— ——_—_—_—_— = 


+ ——— +0( B’) 
64 256 4096 8192 262 144 


(Taylor series) 


Series expansion at B=0o 








50 | 1025 2400 o((2)) 
OB 81 p? * 709 B3 


(Laurent series) 


Derivative 


Joe 450 (2 - B -8) 


1+ (4) 6+() ~ (9 B2 +16 B+ 64)? 


Indefinite integral 


1+ F472 - pF 
—_+__.—_ dgp= 
14449 
4 


64 
625 tan"(22= =) 


= log(9 6° + 16 B + 64) + B 
-— + + + 8 + —————— + constant 
9 144 ¥2 


tan (xX) is the inverse tangent function 


log(x) is the natural logarithm 
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Global maximum 





2 
wae +(1Pa-a+(3. Al (1- y 1649 + 225 ¥33 eet V33 
ee } = At = - = 
+ (2? e+() B 1024 2 2 
Global minimum 
2 
—1+(GPa-8+(3F 0-8" 1649-225 V3a 1 33 
eae ae 2 
+(3 8+(35) 6 
Limit 
1-5, 9 (1 _ p2 
Paap wit “hee ae 
Botoo & 9 57 
ITT Pr 
Series representations 
ear ar = (1- 6)” g9 © 
—_—_7___ = — + )\p" 25 


1+ a+ ez 
(2°17? 8" ((-1-2iV¥2)" (-171+2V2)+4(-14+2iV2)" (171+ 2V2))) 





1a =i py 


b ae 
ate 
64 oo 





sc 1 +p)" (-25)(89°'™ ((-17+ 161 V2)" (-1614+ 16 V2) + 


ne 16i V2)" (161i + 16V¥2))) 
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From: 
9 4 py 18 
54 py + 2 +1 


EE 
64 4 


for B=6.5: 


(1+ (1 - 6.5)/4 + 9/64 (1 - 6.5)42)/(1 + 6.5/4 + (9 6.542)/64) 
Input 
14+ +%2 42 (1-65) 

4 64 


1+ rs + 7? (9 6.57) 


Result 
0.452804377564979480164158686730506155950752393980848 1532147742818 


0.45280437756497..... 


for B = 82.8: 

(1+ (1 - 82.8)/4 + 9/64 (1 - 82.8)42)/(1 + 82.8/4 + (9 82.8%2)/64) 
Input 

1+ ara + = (1 - 82.8)" 


1+ 7 + = (9 x 82.87) 


Result 
0.934777 1232067275 138782869793898879339421435835271263767336763702 


0.9347771232067275...... 


From the sum of the two expressions, after some calculations, we obtain: 
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sqrt[2*((0.9568666373+0.999 1 104684)/2)(((1 + C1 - 6.5)/4 + 9/64 (1 - 6.5)42)/1 + 
6.5/4 + (9 6.542)/64) + (1 + C1 - 82.8)/4 + 9/64 (1 - 82.8)42)/(1 + 82.8/4 + (9 
82.8%2)/64)))] 


where 0.9568666373 and 0.9991104684 are two values of the following Rogers- 
Ramanujan continued fractions: 


a 











5 
=] - _£§ ____ = 0.95 68666373 
V(g-1)V5 -941 i¢-— 
1+ c = 
e os 
1+ 
1+... 
ok ents 
= SS? 9). 999] 104684 
J5 e275 
—_ - 9+] 1+ ——_____ 
5 54/63 oo 
1+ gs -1 i ————— 
e tas 
1+ 
1+... 


Input interpretation 


If: 0.9568666373 + 0.9991104684 
2 


1429342 (1-657 142284 2 (1-828) 
8 eg 
1+ 924 2 (9x65?) 1+ B84 © (9x 82.87) 

4 64 * } 4 64 ‘ : 


Result 
1.647445795 1029240957955 149739759275771948558792857440354507635127 


2 


1.6474457951.... = ((2) = = = 1.644934 ... (trace of the instanton shape) 


We perform the following calculations: 
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derivative(((1+(1/2)*2 (1-B)+ ((1*3)/(2*4))42 (1-B)42))) / (1+C1/2)42 * B+ 


((1*3)/(2*4))*2 B2))) 


Derivative 
450(p? - 6-8) 


1 (1+(Pa-ae(2Pa~ py 
~ (9 B2 +16 6 + 64)? 


1+(2P p+(2) 











dp 
Plots 
y 
0.5 | 
“ue, 
\, | —— 
6 4 2 | 2 A 6 8 (8 from -5.7 to 8.7) 
\s / 
Rid! 
y 
0.10 
po 
0.0€ 
/ 09 EX (8 from -34.6 to 37. 
Ps 0.0 ‘ 
—. ve eos B 
: . en ar ; 
-30 -20 “Wo 10 20 30 
-0.0. 





Alternate forms 


450 ((8 — 1) B - 8) 
(B(9 B + 16) + 64)? 





B (450 B - 450) - 3600 
B(B(B(81 B + 288) + 1408) + 2048) + 4096 


Partial fraction expansion 
96 


50 50 (25 6 + 136) 
967+168+64 (9p7+168+64) 


Expanded forms 


450 p* 


81 67 + 288 6° + 1408 B? + 2048 6 + 4096 
450 B 


81 64 + 288 6° + 1408 B2 + 2048 B+ 4096 
3600 


81 B* + 288 f° + 1408 fp + 2048 B + 4096 





450 B* — 450 6 - 3600 
81 B* + 288 B° + 1408 f? + 2048 6 + 4096 








Roots 
_1 V3 
fea 
1 v33 

B=-+ 
2 2 


Series expansion at B=0 


225 6758 20258" 11475f6° 3375 p* 


- + + - + 
256 2048 8192 65536 1048576 


(Taylor series) 


Series expansion at B=0o 
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o(B”) 








50 2050 12400 3155200 ( 1 y) 
tag fe a + 
96° 816° 243p4 6561,° 


(Laurent series) 


Indefinite integral 


[pela _ 25-508 
(64+166+962) “ 9f7+168+64 


Local maxima 


450( 67 - 6-8) 


max{ —————————- } = 0.26070 at B =~ —3.9238 
\o pte 16 p+ea) . 





450( 7 - 6-8) 


{ ieiaianee } ~ 0.042292 at B = 5.8856 


Local minimum 


450(p* - 6-8) 


~ -0.96217 at B = -0.46188 
rere . 


Limit 
450(-8 - B+ p*) 
p40 (6441684982) — 


Definite integral 
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= -0.390625 


“0 450(-8 - 6 + f*) P 25 
I (64+168+9 7) 64 


From: 


a(1+(Pa-a+()a-67) — 450(s2--8) 


al 1s(Por(2Pe | OF #168464) 


we obtain, for 8 = 8.7 and 37.6: 


(450 (-8 - 8.7 + 8.742))/(64 + 16 8.7 + 9 8.742)42 
Input 


450(-8 - 8.7 + 8.77) 
(64 + 16% 8.7+9% 8.7")? 


Result 
0.0339377949190686866502717045312159360154663404711556830674890395 


0.033937794919.... 


(450 (-8 - 37.6 + 37.6%2))/(64 + 16 37.6 + 9 37.6%2)42 
Input 


450 (-8 - 37.6 + 37.67) 
(64 + 16 37.6 + 9x 37.67) 


Result 
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0.0034341920297328709820193684390072521962041927464073680700048781 


0.003434192072.... 


From which: 


((((450 (-8 - 8.7 + 8.742))/(64 + 16 8.7 + 9 8.742)42 + (450 (-8 - 37.6 + 37.6%2))/(64 
+ 16 37.6 + 9 37.6%2)42)))*48 


Input 


450(-8 - 8.7 + 8.77) 450(-8 - 37.6 +37.67) \* 
Se ee 
(64+ 16x8.7+9x8.77)? (64+ 16% 37.6+9% 37.6) 


Result 

3.0354078186632568216366107605966769350712011813380301580071... x 
107°? 

3.035407818...*10” 


Now, we have: 


integrate(((1+(1/2)%2 (1-B)+ ((1*3)/(2*4))42 (1-B)%2))) / ((1+(1/2)%2 * B + 
((1*3)/(2*4))*2 B%2))) 
Indefinite integral 
[2 ~P+(g3) - p) iva 
1+ (2)? 6+(+) Bp 
625 nt) 
16V2 


> j0g(9 6 16 B + 64) + B+ 
-— + 
9 144 V2 


tan (X) is the inverse tangent function 


log(x) is the natural logarithm 
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Plots of the integral 





(8 from -3.5 to 2.6) 














15-10 -5 | 5 lO—tS 
-10 


(8 from =-18.5 to 17.6) 


Alternate forms of the integral 
-1/ 9 6+8 
625 tan Fe =) 


25 
B- — log(f (9 B + 16) + 64) + cons 
9 144 V2 








288 16 


= 25V2 an - 32 log(9 B° +168 + oa) B+ constant 
2 





288 


Series expansion of the integral at B=0 


25 1 898 2257 
— |25 V2 tan-!] ——|- 192 log(2) | + =— - P 
288 2Vv2 64 512 


(Taylor series) 
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* -200 ogo + 16 B + 64) + 288 B + 625 V2 tan”| 





+ 


A || ee 
1v2)) 


225 B° 


4096 





+ O(B*) 


Series expansion of the integral at B=1/9 (-8-16 i sqrt(2)) 


1 ; 1 . 
Fay (1250% V2 log(s + 5 (8+ 163 v2))- 


3200 log(-321 V2 (8 + “(8+ 16i V2)}) + 25001 V2 log(3) - 
6875 i V2 log(2) + 625 V2 - 2048: V2 - 1024) + 
(2673 - 8001 V2) (8 - > (-8- 16iV2)) 


2048 
225 i (-64i + 25 ¥2)(g- 


262144 
675i (251+32V2)(6-}(-8-16iV2))" 
$$? 


(-8-16iV2)) 


1 
9 


4194 304 


of(o-5(-2-s01¥2))- 


-9 1 6416 V2 -8i 


2x 


~arg(9 6+16i V2 +8)-arg(-2¥2 B+8 V2 #824), 
6257 aN 9 416 V 2 8d 


144 ¥2 


Series expansion of the integral at B=8/9 (-1+2 i sqrt(2)) 


=( 


rr ~1250i V2 log( 6 oe 


1152 


-1+2iV2))- 


3200 log(32i V2 (6 - = (-1+2i V2)})- 25001 V2 toga) + 
6875 i V2 log(2) + 625 V2 7+ 2048i V2 - 1024) + 
(2673 + 800i ¥2)(6- 5 (-1+2iV2)} : 
2048 
225 i (641+ 25 V2)(s- &(-1+2iV2))? 
262144 - 
675i (-25i1+ 32 V2)(g- § (-1+2iV2))° 
4194304 


~arg|9 6-16: V2 +8)-arg[- 202 Bas v2 2s jin 
i B+ i 


+o((6- = (-1+2iV2)) } + 


6257 
2x 


144 V2 
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From: 


5 625 tan'( 28) 
f- rm log(B (9 B + 16) + 64) + ——————— + constant 


144 V2 
For 8 =2.6 and 17.6: 


2.6 -25/9 In(2.6(9*2.6+16)+64)+1/(144*sqrt2)*(((625*tan*- 1((9*2.6+8)/(16sqrt2))))) 


Input 





25 
2.6 - ri log(2.6 (9 2.6 + 16) + 64) + 


[s2stan-[° <2.6+8 | 


144 V2 16V¥2 


log(X) is the natural logarithm 


tan (X) is the inverse tangent function 


Result 
—8.70288373216062947441040169147317934654643759682433 1296591774528 


(result in radians) 


-8.70288373216.... 


Alternative representations 





1 16V2 
2.6 — — 1log(2.6 (9 = 2.6 + 16) + 64) 25 + —————_———__ = 
9 144 V2 
-1 31.4 
96. 25108(166.44) 625 tan”'(1, =) 
6 = ht 
9 144 ¥2 





103 


625 tan 


144 V2 


‘ 42 aaa 
re log(2.6 (9 » 2.6 + 16) + 64) 25 + 


-1/ _31.4_ 
25 log (166.44) 625tan™'(—"=] 
a 


9 aE 





625 tan 


1 2618) 
= 1og12.6 (9 2.6 + 16) + 64) 25 + 


625 tan! 


aE 


- _31.4_ 
25 aig) 
2.6 - a. log(a) log, (166.44) + ———————— 
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Series representations 


-1/ 92.648 
l 625 tan a ) 
-- gee? 2.6 + 16) + 64) 25 + 
144 ¥2 


2- oo (= 1)* (2- x) x* (- 
‘' 0.936 exp(ix |= ae lve a oe 
k=0 


oir | 82=™ | ogire5.40 


co (= noes x) x-* (- ah 


a 


k=0 


(-1)£ 3.9251+2* Fy 5, 


142k 
——— 1 
5 3.08113 
oo V24V2 Me a2 


1.5625 
es 1+2k 


clin BE ve 


2 


A 1 


! 
ky =1kp=0 ko! ky 


[ele "v7 


oo ({- 1 (2 a ~-k (-?) i 
———— for (x —€ R and x - 
k=0 


k! 


| 
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625 tan~! 92.648 ) 


1 
~ = log(2.6 (9 » 2.6 + 16) + 64) 25 + 
9 144 ¥2 


ste ) ; 





—|| 2.77778 ~1.5625 tan” /(x) — 1.56257 3 
n 
= 1 
arg(2—x oo (-1)* (2- x x* (--) 
gl alKED> 2/k + 
2 


0.936 exp i n ki 


k=0 
_ | arg(2— x) 
exp(i n |) log( 165.44) 
22 ' 
oo (-1)* (t= x) xk (- ale 


x), rT 
k=0 . 
9625 \k 


-k -k 1.9625 
wo (—(-i- x) + §- 29) (-x + 


0.78125 i y ; 


k=1 
exp z ||) lve 


cw co (—1)*2 (-0.00604449)*! (2 — x)k2 x-K2 (- (=! (—0.00604449)"1 (2 - xy"? x" (-2),, | 


! 
ky =1k2=0 kat ky 


[ete == 


wo (—1)* (2- “ ca | a 


k=0 


for (ix © Randi landx €R andx 





106 


1 
2.6 — = log(2.6 (9 2.6 + 16) + 64) 25 + ———1%2* = 
144V2 
: 1.9625 
arg(i (x - | 
~|} 2.77778 | - 1.5625 tan” (x) + 1.5625 x ee 7 
T 


k ky-k/ 1 
arg(2 — x) eo (-—1)"(2-—x)"x (2) 
we |) vx) ———_* + 


0.936 ex (i 
p wis 2. rr 
_ | arg(2—x) 
exp(i n |) log(165.44) 
27 ; 
“ (-1 @-x)'x*(-2), 
> ae 
k! 
k=0 
k 
0.78125 § $) ——___# — 
k=1 


cole 


co oo (—1)*2(- ky — v\k2 y-k2 (1 
ko! ky 


k 


ky =1k2=0 


|leslsx| 222) ve 


20 
- 1 
co (-1)K (2- x) x* | 
par k! 


for (ix € R andix > landx &€R and x <0) 


Integral representations 


-1/ 92.648 
1 625 tan rc iz 
2.6 - 5 log(2.6 (9 « 2.6 + 16) + 64) 25 + ————————_ = 
1 


44V¥2 
8.5178 71 1 
2.6 — 2.77778 log( 166.44) + ak ————- dt 
V2" 0 14 3.85141 r7 
Vv¥22 
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625 tan”’| eT oie ) 


1 
2.6 — — log(2.6(9 » 2.6 + 16) + 64) 25 + 
9 144 V2 


166.44( 25 365.888 
2.6 + { -—+ 3 dt 
1 9t 4-2t4+t24+7106.6V2 


12 al 
16V¥2/ | 





625 tan 


144 V2 





1 
2.6 - F log(2.6 (9 » 2.6 + 16) + 64) 25 + 
2.6 — 2.77778 log( 166.44) — 
1 3.85141 } 
7 ds for0<} 
2 


2.129455 (ticty 
wil2 V2" “1 cory 


Jra-s)rey [+ 


te 


Continued fraction representations 
a he 1 
16¥2 / _ 


625 tan 
144 V2 


1 
2.6 - = log(2.6(9 » 2.6 + 16) + 64) 25 + 
459.556 8.5178 _ 
3.85141 12 _ 
aa 


sn ae ca 
oo 165.44 |“ 
2 oo 
k=l 142k 


k=1 1+k 
459.556 


165.44 


2.6 + : 1.9257 7 
34. —2.70281 _ 24 165.44 
34 661.76 
re 861.76 
Pics 
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aa |e 4 


l 625 tan 
log(2.6 (9 » 2.6 + 16) + 64) 25 + = 
144 V2 
459.556 8.5178 
2.6 = "a = 
oo 165.44 isk 3.8514112 
1+ = jz2 2 
k=1 1 (344- 1* (- are 1+ K a 2 


459.556 








S 7, 30.8113 
9+ 
log(2.6(9 » 2.6 + 16) + 64) 25 + = 
144 V2 
459.556 32.8055 8.5178 
ao © 165.44 rei 7 3.85141 (14-1)! * 4k? - V2" as 
ree 1+k 34K ——2? __l ya4 
7 kel 342k 
eiea 8.20137 459.556 
; - - 17.3313 - 7 165.44 
54 70281 >, 165.44 
re ene 
30.8113 661.76 
aie 1 Ee a eee 


kp 
K ay / bg is a continued fraction 


k=ky 


And: 
17.6 -25/9 In(17.6(9* 17.6+16)+64)+1/(144* sqrt2)*(((625*tan’ 


1((9* 17.6+8)/(16sqrt2))))) 
Input 
1 (sos an? <17.6+ *} 
16V2 


25 
17.6 — — log(17.6 (9 « 17.6 + 16) + 64) + 
144 V2 
109 





log(X) is the natural logarithm 


tan‘ (x) is the inverse tangent function 


Result 
—0.354750169164396845468823426569036408394987 154482778195 166303746 


(result in radians) 


-0.35475016916.... 


Alternative representations 
~1/ 9.17.6+8 
625 tan errs 


1 
17.6 — — log(17.6 (9 » 17.6 + 16) + 64) 25 + 
9 144 V2 


a | 166.4 
25 1og(3133.44) 625 tan (1, eva) 
ee —————— + —— 


9 144 V2 





625 tan'(* 7 


1 
17.6 — — log(17.6 (9 « 17.6 + 16) + 64) 25 + 
9 144 V2 


-1/ 166.4 
25 log (3133.44) 625 tan “ein) 
iva 


waa VE 





~1/ 917.648 
625 tan (ores as 
144 V¥2 

-1/ 166.4 
625 tan seis) 


144 V2 


1 
17.6 - 9 log(17.6(9 » 17.6 + 16) + 64) 25 + 





25 
17.6 - > log(a) log, (3133.44) + 
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Series representations 


625 tan 


144 ¥2 


1 me ts ca 
17.6 ~ 5 l0g(17.6 (9 17.6 + 16) + 64) 25 + 


! 
& k! 


2- oo (—1)* (2 - x* x-* (- +) 
H~ 6.336 exp(ix ers ae lve —_—________24, 


Z- 
|= at SE |) og(ais2. 44) 
2X 


. 1 (2- x} x* (-2), 


“5 ki 


k=0 


(— =i 20.81*7* Fy ,5% 


142k 
a) eee 
5 , 86.528 
a V24v2 | 52 


1.5625 
py 1+2k 


clin 8) ve 


2m 


© oo (— k2 ky — yk2 y-k2 cm | 


ky =1k2=0 kot ky 
arg(2-x 
[exa|282=2)) v3 
2 
= (= DE 2-xF x" (- 5), as as | 
for (x € R and 0) 
k=0 


| 
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625 =i 17. . 


1 
17.6 - 9 log(17.6 (9 » 17.6 + 16) + 64) 25 + ————————- 


—|| 2.77778 | — 1.5625 tan‘ (x) - 1.5625 


tte ice x4 ~a)). 


2- co (—1)K (2—x)* x- a 
peer fe cia | ep yc 
20 tap k! 
| jarg(2—x) 
exp(i n |) log(3132.44) 
oo (-1* (2- x) x* (-3) 
i See Or. 
Vx » = - 
k=0 
wo (-(-i-x) 4 (-xy*)(- x + 104) 
0.78125 i)’ = 
k=1 k 


alin 82) vs 


co oo (—1)*2(- ky — yyk2 y-k2 (1 


! 
ky =1k=0 kot ky 


poate 


wo (—1)k (2- a ia | ce 


for (ix € R andix - landx —€R andx - 
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625 tan"/ 9 7 


1 
17.6 — — log(17.6 (9 » 17.6 + 16) + 64) 25 + 
9 144 V2 
; 10.4 
arg(i(x - =) 
~|| 2.77778 | - 1.5625 tan~!(x) + 1.5625 2 ee ea 
WT 
a, 1 
ares) er, 
2x 


6.336 exp i n 
k! 
k=0 


_ jarg(2 =x) 
exp(i ™ |) log(3132.44) 


oo (-1)* (t= x) xk (~2), 


va), k! 


k=0 
wo (-(-i-x)*+(i-x x)*)(- x+ 
0.78125 i)’ 
k=1 


explix |) Vx 


vo (~1)*2 (~0.00031924)*1 (2 — x)k2 x-k2 ( (- 1) (-0.00031924)* (2 - x)? x7 (-3),, | 


10.4\k 
v2 


k 


! 
ky =1k=0 kathy 


[et 


wo (—1)k (2- = ii | es 


k=0 


for (ix © Randix>landxe and x « 


Integral representations 





1 625 tan) 
17.6 — — log(17.6 (9 17.6 + 16) + 64) 25 + —————————_- = 
9 144 V2 
45.1389 1 
17.6 — 2.77778 log(3133.44) + 2 { ————— dt 
V2 0 14 108.16 
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~1/ 917.648 
625 tan (erro 7 
144 V2 


3133.44f 25 1307.27 
17.6 +f ee ee ar pe dt 
1 9t 1-2¢4+024+90719.1V2 


1 
17.6 — > log(17.6 (9 » 17.6 + 16) + 64) 25 + 





625 tan”! oi 


1 
17.6 — — log(17.6 (9 » 17.6 + 16) + 64) 25 + 
9 144 V2 


17.6 — 2.77778 log(3133.44) — 


11.2847:% piety 1 2 108.16 )-* ; 
rote r(5-s)ra-s)r) 1+ - ds forO<y- 
wil V2 -icoty VJ 2 





Continued fraction representations 


~1/ 917.648 
l 625 tan orcs a 
17.6 — - log(17.6 (9 » 17.6 + 16) + 64) 25 + ——————_—— = 


v2 
8701.22 45.1389 
76 sop’, Mme) 
eo 3132.44| ; 
2 oo 2 
1+ K 1+k 1+ K —2—|y¥2? 
k=] 142k 
22.5694 8701.22 
6 SS 
1+ 54.08 1+ 3132.44 
34 —216.32 24 —3132.44 __ 
5, 486.72 34 —12529.8 
865.28 44 12529.8 
oF Oks S+... 
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-1/9.17.64+8 
l 625 tan (a) 
17.6 — 3 log(17.6 (9 » 17.6 + 16) + 64) 25 + ————————_ = 


144 V2 
8701.22 45.1389 
17.6 = ———— 8+ 
oo 3132.44| ral 108.16 k2 
1+ 22 2 
kai 2(34(-*(-14e4k) | 1 + K eras 2 
22.5694 8701.22 
8.6. 
1+ 54.08 1+ 3132.44 
34 216.32 24 3132. 
7, 865.28 24 9264.88 
9+... 5+... 





~1/ 917.648 
1 625 tan (a) 
17.6 — A 1log(17.6 (9 « 17.6 + 16) + 64) 25 + ————————_ = 





144 V2 
- 8701.22 4882.22 45.1389 
Se ee ST a ee = 
eo 3132.44| Lk ? 108.16 (1+-1)!** 4k? 2 
14K 3132.44] °° a , v2 
k=1 1+k 34+ cD," ‘yes V2 
k=1 342k 
40.1694 1220.56 8701.22 
ee 4 — 486.72, —_3132.44 
54 —216.32 34 3132.44 
7 3, 12520.8 
94 865.28 4+ 12529.8 
11+... 5+... 


kp 
K ag / by is a continued fraction 
k=ky 
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Inverting the sum of the two above expressions, after some calculations, we obtain: 


1/(([2.6 -25/9 In(2.6(9*2.6+16)+64)+1/(144*sqrt2)*(((625*tan*- 
1((9*2.6+8)/(16sqrt2)))))]+[17.6 -25/9 
In(17.6(9* 17.6+16)+64)+ 1/(144* sqrt2)*(((625*tan*-1((9*17.6+8)/(16sqrt2)))))]))%72 


Input 


iy 





25 
2.6 — = log(2.6 (92.6 + 16) + 64) + 








9x2.6+8 
625 can 2°* I} + 


1 
144 72 16V2 


25 
176 — “} 108(17.6 (9 17.6 + 16) + 64) + 


1 a 17.6 + ail 
625 tan~!}| ————— 
144 V2 16V¥2 





log(x) is the natural logarithm 


tan (X) is the inverse tangent function 


Result 
1.24433... x 107° 


(result in radians) 


1.24433...*10°° 


Alternative representations 


1 625 eet —) 
1/ 2.6 ~ < log(2.6 (9 » 2.6 + 16) + 64) 25+ ——— 2 


1 9.177.648 17.648 72 
1 625 tan 62stan (TO | 
17.6 - 9 log(17.6(9 » 17.6 + 16) + 64) 25 + 


aia Ere 


25 25 
oa 3 — — log(a) log,,(166.44) — > log(a) log, (3133.44) + 


144 V2 144 V2 


625 tan” '{ = 34 =) al 
—_S6v27 CN G2? 
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-1/ 92.648 
625 tan eros ie ) 
144 V2 


625 an ai} 72 
144 V2 | 


1 
les => log(2.6 (9 » 2.6 + 16) + 64) 25 + 
1 
17.6 — 9 log(17.6 (9 » 17.6 + 16) + 64) 25 + 


25 25 
1/ 20.2 - > log(a) log, (166.44) — — > ae log, (3133.44) + 


625 tan”*(1, ae) onal aa lf 
144. V2 v2 





~1/ 92.648 
625 tan Ca 7 
144 V2 


625 tan~! 9 oa 72 


1 
17.6 - 5 logtt7.619 17.6 + 16) + 64) 25 + ————_16%2 * |] _ 


144 ¥2 


1 
1 / | 2.6 ~ = logi2.6(9 » 2.6 + 16) + 64) 25 + 


1 


2510g(166.44) 25 log( 3133.44) saan ran*(1, — 625 tan (1) a] 72 
rg M4), dN 6 v2 
20.2 - = = ) _ 25logi 





9 144¥2 Sore) 


1 


25 lov 166.44 see 625tan— (1 [. 1, a), 625tan—2 62s tan (1,175) 10.4 eal 72 
20.2 = _ (a dy 


1442 144, V2 
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We note that: 
(1.1056* 104-52)/(299792458)%2 


We consider A = 1.1056 * 10°* that is the value of the Cosmological Constant and 
299792458 , that is the value of the speed of light in m/s , the terms of the Einstein 
equation E= mc" ( E = 1.1056 * 10°* (A = Dark Energy) ). Thence, we can to obtain 
the mass m: 


Input interpretation 


1.1056. 10° 
299 792.4587 


Result 
1.23014590197288053861 1673865 1359598467212878595555184012098... x 
1.2301459019...*10° 


From the two previous analyzed expressions: 


((((450 (-8 - 8.7 + 8.742))/(64 + 16 8.7 + 9 8.742)42 + (450 (-8 - 37.6 + 37.6%2))/(64 
+ 16 37.6 + 9 37.6%2)%2)))48 


Input 


450(-8 - 8.7 + 8.7°) 450(-8 - 37.6+ 37.67) \* 
ee Ge oe ee ee 
(64+16%8.7+9%8.77)? (64+ 16% 37.6+ 9x 37.67) 


Result 

3.0354078186632568216366107605966769350712011813380301580071... x 
10-°? 

3.035407818...*10” 


And: 
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1/(((2.6 -25/9 In(2.6(9*2.6+16)+64)+1/(144*sqrt2)*(((625*tan’- 
1((9*2.6+8)/(16sqrt2)))))]+[17.6 -25/9 
In(17.6(9* 17.6+16)+64)+1/(144* sqrt2)*(((625*tan*-1((9*17.6+8)/(16sqrt2)))))]))%72 


Input 


/ 





25 _1(9*2.6+8 
2o= 7 Maree 2.6 + 16) + 64) + 625 tan |} ———]]|+ 


16V2 








144 V2 
25 
176 - 9 log(17.6 (9 x 17.6 + 16) + 64) + 


a (ee Il) 





log(x) is the natural logarithm 


tan (X) is the inverse tangent function 


Result 
1.24433... x 107° 


result in radians) 


1.24433...*10°° 


we obtain, after some calculations: 


(16 sqrt(2/3) log*(3/2)(2))/(e*(5/2) log*2(3)) ((1/(1+(zeta(2))2)(3.035407* 10%-69 + 
1.24433x 104-69)+1.24433x 10%-69)) 


where 


16 2 log*/?(2) 


e”'? log(3) 


= 0.5127284721865..... 
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Input interpretation 


16 fz log*!*(2) 


e”'? log?(3) 





5 (3.035407 10° + 1.24433 10°) + 1.24433 . 10 
1 + £(2) 
log(x) is the natural logarithm 
¢(s) is the Riemann zeta function 
Result 
1.23014... x 10° 


14nd iO 


Or: 


(sqrt(((((V(10-2V5) -2) K(V5-1))))(Pi/(2+sqrt3/2)) + 0.011303146014)) 
((1/(1+(zeta(2))*2)(3.035407* 10-69 + 1.24433x 104-69)+1.24433x 104-69) 


where ((((V(10-2V5) -2)((V5-1)))) =k = 8G; G=0.011303146014 


(sqrt(((((V(10-2V5) -2) K(V5-1))))(Pi/(2+sqrt3/2)) + 0.011303146014)) 
((1/(1+(zeta(2))*2)(3.035407* 10-69 + 1.24433x 104-69)+1.24433x 104-69)) 


Input interpretation 





+ 0.011303146014 
v5 -1 


hal 





(3.035407 10° + 1.24433 « 10°”) + 1.24433. 10°” 
ae 


c(S) is the Riemann zeta function 


Result 
1.23041... x 107° 


1.23041...*10°° 


result that is almost equal to the mass m obtained from the Einstein equation inserting 
the data E = 1.1056 * 10° (A = Dark Energy) and c = 299792458 
120 


We note that, performing the square root of the above expression, after some 
calculations, we obtain: 


((e - log(8))/log(4))*sqrt((sqrt(((((W(1 0-25) -2) ((V5-1))))(Pi/(2+sqrt3/2)) + 
0.011303146014)) (1/(1+(zeta(2))*2)(3.035407* 10%-69 + 1.24433x 104- 
69)+1.24433x 10*-69))) 


where 


e — log(8) 
en” ~ 0.4608258568 
log(4) 


Input interpretation 





+ 0.011303146014 


log(4) V5 = | 


e — log(8) jae 2v5 - 


5 (3.035407. 10°* + 1.24433 « 10°°) + 1.24433. 10° 





fe 


log(x) is the natural logarithm 


¢(S) is the Riemann zeta function 


Result 
1.61645... x 10-*° 
1.61645...*10°° result almost equal to the value of the Planck length 1.616255*10°° 


m 


It is possible that can to exist a light particle (possible Dark Matter candidate) having 
amass ~ 10° ? 
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Mathematical connections with some sectors of String Theory 


Observations 


We note that, from the number 8, we obtain as follows: 


8 
64 
87 «2x8 
1024 
gt = 82 2° 
True 
8* = 4096 

2 6 
8°. 2° = 4096 
2}3 -2 3° 
True 
2)3 — g192 
2.8 = 8192 


We notice how from the numbers 8 and 2 we get 64, 1024, 4096 and 8192, and that 8 
is the fundamental number. In fact 8° = 64, 8° = 512, 8° = 4096. We define it 
"fundamental number", since 8 is a Fibonacci number, which by rule, divided by the 
previous one, which is 5, gives 1.6 , a value that tends to the golden ratio, as for all 
numbers in the Fibonacci sequence 


“Golden” Range 
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1.6314839 +7 —————— 
— Sa “Wiie427 


¢ 


16 1.618034 1.64493 1.65578 1.675 


Finally we note how 8° = 64, multiplied by 27, to which we add 1, is equal to 1729, 
the so-called "Hardy-Ramanujan number". Then taking the 15th root of 1729, we 
obtain a value close to €(2) that 1.6438 ..., which, in turn, is included in the range of 
what we call "golden numbers" 


Furthermore for all the results very near to 1728 or 1729, adding 64 = 8*, one obtain 
values about equal to 1792 or 1793. These are values almost equal to the Planck 
multipole spectrum frequency 1792.35 and to the hypothetical Gluino mass 


We have that: 
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Outlook 











Remarkably rich (apparently UNIQUE) framework 





Why a given “shape” of the extra dimensions ? 
[CRUCIAL, it determines the predictions for a, ...] 





A. Sagnotti —- AstronomiAmo, 23.4.2020 21 





From: A. Sagnotti — AstronomiAmo, 23.04.2020 


In the above figure, it is said that: “why a given shape of the extra dimensions? 
Crucial, it determines the predictions for a”. 


We propose that whatever shape the compactified dimensions are, their geometry 
must be based on the values of the golden ratio and C(2), (the latter connected to 1728 
or 1729, whose fifteenth root provides an excellent approximation to the above 
mentioned value) which are recurrent as solutions of the equations that we are going 
to develop. It is important to specify that the initial conditions are always values 
belonging to a fundamental chapter of the work of S. Ramanujan "Modular equations 
and Appoximations to Pi" (see references). These values are some multiples of 8 (64 
and 4096), 276, which added to 4096, is equal to 4372, and finally em? 
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We obtain, in certain cases, the following connections: 


String Theory 
(Quantum Gravity) 


i 


Energy scale 








Set of consistent low- 
energy effective 
Quantum Field Theories 


SiwWelanyolrelarel 


- = 


The String Theory “Landscape” 


- Graph axes show only 2 out of hundreds of parameters 
(“moduli”) that determine the exact Calabi-Yau manifolds and 
how strings wrap around them 


Potential 
energy 
density 


- Each point on 
the “Landscape” 
represents a single pd 
Universe with a particular My "% 
Calabi-Yau manifold and set 7 
of string wrapping modes for its 
compactified dimensions 


- Each Universe could be realized in a separate post-inflation “bubble” 


Fig. 2 
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Fig. 3 


Stringscape - a small part of the string-theory landscape showing the new de Sitter solution as a local 
minimum of the energy (vertical axis). The global minimum occurs at the infinite size of the extra 
dimensions on the extreme right of the figure. 





Figure 2. Lines in the complex plane where the Riemann zeta 
function ¢ is real (green) depicted on a relief representing the 
positive absolute value of ¢ for arguments s = o + i7 where the real 
part of ¢ is positive, and the negative absolute value of ¢ where the 
real part of ¢ is negative. This representation brings out most clearly 
that the lines of constant phase corresponding to phases of integer 
multiples of 27 run down the hills on the left-hand side, tum around 
on the right and terminate in the non-trivial zeros. This pattern 
repeats itself infinitely many times. The points of arrival and 
departure on the right-hand side of the picture are equally spaced and 
given by equation (11). 


Fig. 4 
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With regard the Fig. 4 the points of arrival and departure on the right-hand side of the 
picture are equally spaced and given by the following equation: 


we obtain: 
2Pi/(In(2)) 


Input: 
T 





log(2) 


Exact result: 


2m 
log(2) 





Decimal approximation: 
9.06472028365438761925536589 143333362034372293544759 1 1683720330958 


9.06472028365.... 


Alternative representations: 








2 2x 
log(2) log, (2) 
2a 2 





log(2) 7 log(a) log, (2) 
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2a _ 2 
log(2) 2. coth~}(3) 





Series representations: 














2X 2a - 
= ee iforrx< 0 
log(2) . _) arg(2-x) w  (-1)F (2-2 x* 
aix|— | + log(x) - Se oe 

ee 
log(2) 7 = oo (-1 K (2-29)* ok 

£2 gc) +[ 822 og( 4) +togzo) - De, Mats 

2x 2X 





2x 


log(2) 7 x-arg| = |-arg(zo) 
2ix| = 


k k _-k 
wo {(-1)" (2-z9)" z, 
|+ ogc - eae 


Integral representations: 


2 - 2x 
log(2) 22 
og(2) fp at 











Qn 4in 


log(2) fist res rd+s) 4 
-icoty = r(1-s) 





for-l<y<0O 
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From which: 


(2Pi/(In(2)))*(1/12 x log(2)) 


Input: 





(2. —*-]( + rtog) 
log(2) /\12 8 


Exact result: 


m 
6 


Decimal approximation: 


log(x) is the natural logarithm 


1.644934066848226436472415 166646025 18921894990 12067984377355582293 


z 
1.6449340668....=((2) == = 1.644934... 


129 


From: 


Modular equations and approximations to 7 - Srinivasa Ramanujan 


Quarterly Journal of Mathematics, XLV, 1914, 350 — 372 


We have that: 
Hence 
64924 oe 96 4 oe OY tin, 
649324 = 4096e-*V +... , 
so that 
64(924 + 9524) = eV — 24 4 4372e-*V™ 4... = 64{(1 + V2)!? + (1 — V2)'7}. 
Hence 
e™¥*? — 9508951.9982.... 
Again 
Ga7 = (6+ J37)?, 
64G24 = et VF 4 04 4 276e-7VF 4... 
4G; = 4096e~*V3" _ ..., 
so that 
64(G34 + Gy24) = e797 + 24 + 4372e-7V" _ ... = 64{(6 + V37)° + (6 — V37)%}. 
Hence 
e™V37 _ 199148647.999978.... 
Similarly, from 
5+ 29 
958 = || —>— }; 


we obtain 


Hence 
en V8 = 24591257751.99999982.... 
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29 


2 


1/8)" 


12 
iis: 2 s 5+ V29 5 
64(g24 + 954) = eX V — 24 + 4372e-7V8 4 ... = 64 [== ; ( 


We note that, with regard 4372, we can to obtain the following results: 


27((4372)1/2-2-1/2(((V(10-2V5) -2) K(V5-1))))+@ 





Input 
1 V¥10-2¥5 -2 
27|V 4372 -2-—- x ———— ]+¢ 
- v5 -1 
@ is the golden ratio 
Result 


V10-2V5 -2 
toar|-aeav tee) 


2(v5 -1) 

Decimal approximation 

1729.0526944170905625 170637208637 148763684 1893065384578548 15447023 
1729.0526944.... 


This result is very near to the mass of candidate glueball f9(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. (1728 = 8° * 3°) The number 1728 is one less than the Hardy—Ramanujan 
number 1729 (taxicab number) 


Alternate forms 


5 [-27 \sao-2¥5) +58V5 +432 ¥1093 - 27,/2(5- V5) -s74 
6-54 +54 ¥ 1093 »Zhieve- Ja 5) | 
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27[Vi0-2V5 -2) 2v5 - 2) 


2(V5 -1) 


6-54+54V 1093 - 


Minimal polynomial 


256 x* + 95744 x’ — 3248750080 x° — 
914210725 504 x” + 15498355 554.921 184 x? + 
2911478 392539914656 x° — 32941 144.911 224677091 680 x — 
3.092528 914.069 760 354 714.456 x + 26320050 609 744.039 027 169013 041 


Expanded forms 


_187 | oN 27 Is 
+54 V1093 - = 7 V10- 2v5 - 5(10-2V5) 


4 





27V10-2V5 


shi oe + 2(V5 -1) 





107 V5 
2 


Series representations 


eee 


27| Vv 4372 -2- 
V5 -1)2 


coumnieieatmmne? tle 
108 7088 Va 14" [2 ]s20v4 Den(2}- 
oats 33Jo-svery/pl Se (3) 


132 


V1l0-2V5 -2 


(v5 -1)2 


sas 
| wil oak 
162 - 108 ¥1093 -2¢- 108 Va 


(- i) Cah oo (-2)'(- 4), 


100 1088 Vay +26V4 )) ——_—— - 


nina geva uN B4(0-25)" | 
pongo 





V10-2V5 -2 
27|Vv 4372 -2- ———|+ = 
(v5 -1)2 
vo (-1)* (~1) (5 = zo) zo 
[so 108 ¥ 1093 -26-108¥V zp 7 
© (-13* ( 1) (6 ~ 93 

108 ¥ 1093 ¥ 29 ya 

oo (— DE-D,6- Zo)k zo* 
26V 29 ar ii 


« (-1)* (-1), (10-2V5 - 29)* zo" 


vin Oe 
E ; Vm yk (=; 2h Zo) 2 “| 


for (not (2 ro ER Peer Zo = 0)) 


Or: 


27((4096+276) 1/2-2-1/2(((V(10-2V5) -2)((V5-1))))+@ 
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Input 


27 


v5 -1 





1 V¥10-2V5 -2 
V 4096 + 276 “255 ’ Mee tl 


@ is the golden ratio 


Result 


goar|-aea 1093 - 


V10-2V5 -2 
2(v5 -1) 


Decimal approximation 
1729.0526944170905625 170637208637 148763684 1893065384578548 15447023 


1729.0526944.... as above 


Alternate forms 


5-27 500-28) +58V5 +432 ¥ 1093 -27,|2(5- V5) -274| 





6-54+54¥ 1093 Zhe. 2(s+¥5)| 





27(V10-2V5 -2) 
6-54+54¥V 1093 — ———______—_ 
2(V5 -1) 
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Minimal polynomial 


256x* +95744 x’ — 3248750080 x° — 
914210725 504 x” + 15498355554 921 184 x? + 
2911478 392539914656 x° — 32941 144.911 224677091 680 x” — 
3.092528 914.069 760354714456 x + 26320050 609 744.039 027 169013 041 


Expanded forms 


_187 | aos iS TET =a 2 Is 
+54 1098 - = 10-2V5 - 5(10-2V5) 


4 








107 V5 27 27V¥10-2V5 
-> tp +54 ¥1093 SS 


¥V5-1 2(V¥5 -1) 


Series representations 
V10-2V5 -2 10-2 -2 
271) V 4096 + 276 -2- V5 
(v5 -1)2 
[ice 108 ¥1093 -2¢-108 V4 )°4* ('} 


k=0 


108 1088 V4 4 (2); 20v Sra (2}- 
Aa Bose oboe (I 
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ul mae 2V5 - |-0- 


(V5 -1)2 
ci oe SMC, 
oT va SAT ay 4), vagy ee Cah aM Gale 
weag prep nr ; / 
ones 





aaa 110-25 - ae 


(v5 -1)2 
oo (— 1) ( ,) (5 - Z9)* zo* 
[se 108 V 1093 - 26-108 ¥V zp co 
oo (1) ( 1), 6 sa) sc 
108 ¥ 1 3 V 2 saa 
co (= yk (-+), (5 - zo)* zo" 
J ee 
2¢ Z0 » kt _ 


oo (— 1) ( 1), (10-25 - 20): zo 
A eee 


kj_1 Zo)k zoe 
c [ eva 5 1) (=) aus yz ~| 


for (not (Zo ER as 0 < Zo S$ 0)) 
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From which: 


(27((4372)1/2-2-1/2(((V(10-2V5) -2) K(V5-1))))+@)* 1/15 





Input 
1 V¥10-2: ~ 

15] 27| V 4372 -2- —» V10-2V5 -2 +o 
. V5 -1 


@ is the golden ratio 


Exact result 





V10-2V5 -2 


15 soar| nea Vip - 2(V5 -1) | 


Decimal approximation 
1.6438185685849862799902301317036810054185756873505 184804834183124 


2 
1.64381856858....~ (2) = = 1.644934... 


Alternate forms 





27(V 10-2V5 -2] 


15] 6-54 +54 ¥1093 - 
2(V5 -1) 





1 
2(v5 -1) 
5 
166-108 V5 -108 V1093 +108 V'5465 -27,} 2(5-V5 ) 
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root of 256x° + 95 744x’ — 3 248750080 x° — 914 210725504 x° + 
15 498355554921 184 x* + 2911478392539914656 x° - 
‘ 32 941 144911 224677091 680 x” — 3 092528 914.069 760354 714456.x + 
26 320050 609 744.039 027 169013041 near x = 1729.05 


Minimal polynomial 


120 105 


256 x!” + 95744 x’ — 3248750080 x” — 
914210725 504 x”” + 15498355554921 184 x™ + 
2911478 392539914656 x — 32941 144.911 224677091680x*" — 
3.092528 914.069 760354714456 x" + 26320050 609 744.039 027 169013 041 


Expanded forms 





V¥10-2V5 -2 


i = (1+. V5) +27 -2+2¥1093 - eT 











187 29 = 
4 


+54 V1093 - — ~V10-2¥5 -— 5(10-2V5) 





All 15th roots of @ + 27 (-2 + 2 sqrt(1093) - (sqrt(10 - 2 sqrt(5)) - 2)/(2 (sqrt(5) - 
1))) 


V10-2V5 -2 


2(v5 -1) 





e° 15 toa 2+2¥V1093 - 


Heats) = 1.64382 (real, principal root) 





V10-2V5 -2 


2(v5 -1) 





ezini 15 15 toa 24+42V1 - He-at5 2) ~ 1.50170 + 0.6686: 
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_ V10- 2v5 - 
2(v5 -1) 





efiM/ls 5. toa 24+2¥V109 e215 —2| om san 








¥10-2V5 
WE =a 





e(2iM5 4. toa 2+2¥V 1093 - Sd 





V10-2V5 
WE =a 





eSinvs | toa. 2+2¥ 1093 - meat) 9 17183 + 1.63481 i 





Series representations 


= 2Vv5 - 
v5 T 
s emsurie (2): 108 ¥ 1093 V4 


ae [z)-20va Soe [2]-27Vo-avs 
5; |o- avsy'|/|- 1+v4 Sa*[2}l]-ans) 


k=0 





15 uf 4372 -2— —— 





1 
V2 
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ae 2¥5 - 


15 a am -2- tea 21,4 
V5 -1)2 





wik cae 





— [ose vans 1093 -2¢-108 V4 oa 
V2 


or va SCID ag ye SCHED 


aNonas SCOT iH o=2¥5)" | 
peg fom 








V¥10-2V5 - 
15] 27| V 4372 -— 2 — ——————_- 
ane 
oo (—1)* (-+) (5 - 29) zo" 
162 — 108 ¥ 1093 - 246-108 Vz, a ——— 

We k! 

« (-1* (- 1), 6 29) Zo" 

108 ¥1093 Vz —o 

2 (- De (2), 6-20) Zo" 
reve yO 


oo k 1 = V5 - a 
27 Vig Sy en |/ 


© ear (- 2), (5 - 20) zo* 
-1+V¥% >), —2*+——_||- a1) 


' 
= k! 


for (not (Zp ER and -«< Zp S$ O)) 


Integral representation 


ficty HOtees) ds 

a —1oO+y 2 : 

(1+2z) = ———— for (0<y < —Re(a) and |arg(z)| < z) 
(278i) T(-a) 
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From: 


An Update on Brane Supersymmetry Breaking 
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017 


From the following vacuum equations: 


Q(P) 2.2 
Tee? = — Pre h e—2(8—p)C +287 6 
YE 
9 a(P) : c 
h? (x ro eee )ente-nosseie 
- YE 
> —_ CY 
16k e296 = —S— 
(7 — p) 


A, 


IE 


42 —2A h? ~ 2 Be” —2(8-—p)C+2p” 
(A) = ke** + ——— (7-p+—]erw meres 


we have obtained, from the results almost equals of the equations, putting 


4096«""'* instead of 
e—2(8—p)C+2AP o 
a new possible mathematical connection between the two exponentials. Thence, also 


the values concerning p, C, fz and ¢ correspond to the exponents of e (i.e. of exp). 
Thence we obtain for p = 5 and fg= 1/2: 


e6C+d = 4096e 718 


Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s 
exponential has a coefficient of 4096 which is equal to 64’, while -6C+¢ is equal to - 
mV 18. From this it follows that it is possible to establish mathematically, the dilaton 
value. 
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For 


exp((-Pi*sqrt(18)) we obtain: 


Input: 
exp(-n V 18 


Exact result: 
-3V¥20 
e 
Decimal approximation: 


1.6272016226072509292942156739117979541838581136954016... x 10°° 


1.6272016... * 10° 


Property: 


= 2 . 
e°’?" is a transcendental number 


Series representations: 


ras p00 yq-k (1/2) 
ervis _, 17 Yeo! if 


ers mexp|-a 017 5 Col C h 


mD%o Res._1,,17*1(-5 -s)T(s) 


1 
2 


Now, we have the following calculations: 
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e6C+b = 4096e7V18 


e-™V18 — 1 6272016... * 10%-6 


from which: 


1 -6C+o _ * 10. 
ae = 1.6272016... * 104-6 


0.000244140625 e~6°+# = e-™V18 — 16272016... * 10-6 


Now: 
In(e-"v78 ) — —13.328648814475 = —nV18 


And: 


(1.6272016* 10%-6) *1/ (0.000244 140625) 


Input interpretation: 


1.6272016 1 
10° 0.000244140625 


Result: 
0.0066650177536 


0.006665017... 
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Thence: 


0.000244140625 e~6C+# = e-vi8 
Dividing both sides by 0.000244 140625, we obtain: 


0.000244140625  _6c4@ _ 1 fis 
0.000244140625 ~ 0.000244140625 


e©©t® = (),0066650177536 


((((exp((-Pi*sqrt(18)))))))*1/0.000244 140625 


Input interpretation: 


1 
0.000244140625 


exp(-x J 18 
Result: 
0.00666501785... 


0.00666501785... 


Series representations: 


exp|—7 Vv 18 ) : 1 } 


a"! = 4096 exp|-n 17 S117" | 2 
0.000244141 alte c 2 2 
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1 
exp(-7 V 18 ) Col Ca a1 
0.000244141 ~ 409° xP|-" v7 og 
exp(-1 V 18 ] mT Lig Res sa-14j iF’ r(-5 a 
—————._ = 4096 exp} = A 
0.000244141 Vn 
Now: 
e~©©+% = (1). 0066650177536 
exp(- rv 18) 0. eee = 
-rV¥ 18 1 
0.000244140625 
= 0.00666501785... 
From: 
In(0.00666501784619) 


Input interpretation: 


log(0.00666501784619) 


Result: 
-~5.010882647757... 


-5.010882647757... 
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Alternative representations: 


log(0.006665017846 190000) = log,(0.006665017846 190000) 
log(0.006665017846 190000) = logia) log, (0.006665017846190000) 


log(0.006665017846190000) = —Li;(0.993334982153810000) 


Series representations: 


© (~1)* (-0.993334982153810000)* 
log(0.006665017846190000) = - 5° ——eoeor=rm 


k=1 
0.006665017846190000 - 
log(0.006665017846190000) = 2ix eS | + 


2x 
* (—1)* (0.006665017846190000 — x) x* 
log(x) - » a ts | 


k=1 k 


0.006665017846190000 - 1 
log(0.006665017846190000) = ———_— | log| = ] + 
20 


2x 


arg(0.006665017846190000 — zo) 
log(zo) + _———— log(zo) - 
ris 
© (1) (0.006665017846190000 — zo) zo* 
2 k 


Integral representation: 


*0.006665017846190000 ] 
log(0.006665017846190000) _ | ; 
/1 


In conclusion: 


—6C + ¢ = —5.010882647757... 


and for C = 1, we obtain: 
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ob = —5.010882647757 + 6 = 0.989117352243 =o 


Note that the values of n, (spectral index) 0.965, of the average of the Omega mesons 
Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to 
the following two Rogers-Ramanujan continued fractions: 








5 — 
=] - _*____ = 0,95 68666373 
V(g-1v5 -—g+1 a 
e* 
Es 7 " 
1+.. 
ok ents 
t =|-—_—_—_ = 0.9991104684 
e LI 
~y+l 
14+9/9°4/5? -1 -_ chai 
. 42/5 
1+ 
1+.. 


(http://www.bitman.name/math/article/102/109/) 





The mean between the two results of the above Rogers-Ramanujan continued 
fractions is 0.97798855285, value very near to the y Regge slope 0.979: 


yw | 3 | me = 1500 | o979 | —0.09 
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Also performing the 512" root of the inverse value of the Pion meson rest mass 
139.57, we obtain: 


((1/(139.57)))41/512 


Input interpretation: 


512) ——— 
\ 139.57 


Result: 
0.99040073270864402755097375571330141546073279617855555 1684... 


0.99040073.... result very near to the dilaton value 0.989117352243 = @ and to 
the value of the following Rogers-Ramanujan continued fraction: 





os ers 
=|- = 0.9991 104684 

v5 ee = 

: ad + e3av5 
14+3//9°4/5° -1 it 

e475 

1+ 
1+. 
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From 


AdS Vacua from Dilaton Tadpoles and Form Fluxes - J. Mourad and A. Sagnotti 
- arXiv:1612.08566v2 [hep-th] 22 Feb 2017 - March 27, 2018 


We have: 
ete _ 2€e 
14 1 - <e¢ 
2 ¢7 (406 4 a 
- = == [2 (4 aoa ) + sree] (2.7) 
(1 + 4/1 — F 2°) 
For 
— 16 
a 
ae | 
we obtain: 


(2*e4(0.989 1 17352243/2)) / (1+sqrt(((1-1/3* 16/(Pi)*2*e%(2* 0.989 1 17352243))))) 


Input interpretation: 


2 of 9891 17352243/2 





16 .2%0,989117352243 
3 
x 


1+ /1-3 


Result: 
0.83941881822... — 
1.4311851867... i 
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Polar coordinates: 
r = 1.65919106525 (radius), @=-59.607521917° (angle) 


1.65919106525..... result very near to the 14th root of the following Ramanujan’s 
class invariant Q = (Gsos/G101 er = 1164.2696 i.e. 1.65578... 


Series representations: 


2 mu .9891173522430000/2 


16¢2 0.98911 73522430000 


1+,/ 1 aa 


2 049455867612 15000 


1.9782347044 86000 6 k 1.978234704486000 ,-& 
1+ | ee Seals) | 


1 
4 
k 


Pas 


2 @ £9891173522430000/2 


16¢2 0.98911 73522430000 


14+,/ 1 a2 


2 0 49455867612 15000 


- 3k / el -978234704486000 \-k, | 
16 ¢1.978234 704486000 F(- 2 (-2) 


wo \ 16 


2 Pe .9891173522430000/2 


1+ 


16¢2 0.98911 73522430000 
1+,/ 1--—————_.——_ 


3x2 
2 gp 49455867612 15000 
, 1.9782347044 86000 
ak (2), (1-1 ag f ak 
vn 3 
1+ Zo pian k! = 
for (not (Zo €R and -~< zo 0) 
From 
h? T etd 42 i & 
7 = 7\— (1+ 1 — 52% + 5Te? 
(1 + 4/1 — F 2°) 
we obtain: 
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e(4*0.989 117352243) / (((1+sqrt(1 -1/3* 16/(Pi)42*e4(2*0.989 1 17352243)))))47 
[42(1+sqrt(1- 
1/3*16/(P1)42*e%(2*0.989 1 17352243 )))+5* 16/(Pi)42*e%(2*0.989 1 17352243) ] 


Input interpretation: 


et 0.989117352243 


fu. [a4 ag roses J I4- 1 aa 0.989117352243 ) 
2»0.989117352243 16 2»0.989117352243 
+ {|l--x—e +5x—e 
3 = oa 


Result: 
50.84107889... - 
20.34506335... i 


42}1 








Polar coordinates: 
r = 54.76072411 (radius » 9=-21.80979492° (angle 
54.76072411..... 


Series representations: 


ogo ogo 

: ; 16 e2 © 0:9891173522430000 5 © 16 @2 © 9:9891173522430000 

+ = _ | ts 
3° a 

7 

2 0.9891173522430000 
4 0.9891173522430000 | / l6e¢ 
¢ / 1 + 1 — == = —— 2 3. —— = 
37 


5.934704113458000 3.956469408972000 2 3.956469408972000 2 
40 e +2le nm +2le n 


42 











2 








16 e 1:97823470448 6000 ©. 3 el 97823470448 6000 
| a — a 


7 3x7 Xie pi 


1: 978234704486000 k ( ¢1-978234704486000 
(<2) 
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| tes 2 0.9891173522430000 x6 eee l6e 2 0.9891173522430000° 
42|1+ 
e 0.9891173522430000 
989 
Ps 0.9891173522430000 |/| 1+ 


AQ o2934704113458000 3.956460408972000 2 3.956460408972000 2 
e +2le m +2le n 


saa 5 — Ray (- ar ee is 1) seer mee 
> a= k Sees) - 2 re 


16 e 0,.9891173522430000 5 16 e 0.9891173522430000 

Eg a a, ig 
3° a 
7 
16 2. 0.9891173522430000 
4  0.9891173522430000 e 
e 1+.) 1 — —_———— | = 
37° 


5.934704113458000 3.956460408972000 2 3.95646°940 8972000 
40 +2le nm +2le 


2 








| 





2 








« 1 (-2) 1 - 


ace) = =) 
f pve ss cur C2 (eee ate | 


k! 
for (not (Zp €R and -~< Zgs 0) 
From which: 
e(4*0.989117352243) / (((1+sqrt(1 -1/3* 16/(Pi)42*e4(2*0.989 1 17352243)))))47 


[42(1+sqrt(1- 
1/3*16/(P1)42*e%(2*0.989 1 17352243 )))+5* 16/(Pi)42*e%(2*0.989 1 17352243) ]* 1/34 
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Input interpretation: 
e’ 0.989117352243 


7 
E + {1-2 16 ¢? 0.989117352243 
3 x 


1 16 16 
[4o(1 re Le < 92" 0.989117352243 |. 5. =e 0.989117352243 | 


- 
x 34 


Result: 
1.495325850... — 
0.5983842161... i 


Polar coordinates: 
r = 1.610609533 (radius), @ = —21.80979492° (angle) 


1.610609533.... result that is a good approximation to the value of the golden ratio 
1.618033988749... 


Series representations: 


n 


7 
4 0.9891173522430000 / 34}14 





16 e 0.9891173522430000 





5 16 e- 0.9891173522430000 


= + 


3x7 rw 





nee 2.0.9891173522430000 = - 


9347 9 7. 97, 
40¢° 934704113458000 421 e 56469408972000 ne 421 e .956469408972000 n 






l6e 1.978234704486000 co >(; 3 2) 7 ——] 


: 
37 x (2) \V/ 
e}:978234704486000 e}:978234704486000 \-k 1 F 
17 2° 1+ / = as 2 ——| 2 | 
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16 e 0.9891173522430000 5x16 e 0.9891173522430000 


+ 


31 a 


7 
16 e 0.9891173522430000 
1- —_—_ = 
3x2 






a 0.9891173522430000 / 34/14 


5.934704113458000 3.956469408972000 nr 3.956469408972000 n 


40 e +2le +2le 


3 \k e)-978234704486000 =e 
16 e1:978234704486000 (-=) — 


16? \_ y"(-2), 
7 372 » . j 


k=0 
3 \k 1.978234704486000 \_x% 1 7 
seat Teg eee 5 Cid (-——. —_} (-3), 
3r2 k! 


k=0 





16 e 0.9891173522430000 5x16 e 0.9891173522430000 


+ 


3x? Ww 


0.9891173522430000 
a 11735224 i 34/14 





ier ee 2..0.9891173522430000 see - 


. 3.9 7. . 7. 
40¢° 934704113458000 42le 56469408972000 x 421 e 956469408972000 
-1-978234704486000 Re 
wo (-1)* (- a] 1 — &e———__ _ gz, Ae 
2 k 372 0 
PVG ye 
k! 
K( oy 1.978234704486000 ena 
cw (-1)* ( ).-"— Zo 
Vay Z 
170° 1+ eS 
k! 
for (not (Zp ER and -«< Zp S$ O)) 
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Now, we have: 


~ 41? 
Avy 


2] 


@ = 0.989117352243 


From 
2fe-F 
on Z € 2 
gi 
1+ 4/1 + Er 26 
we obtain: 


((2*e%(-0.989 117352243/2))) / 
((((1+sqrt(((1+1/3*(4P142)/25 *e*(2*0.989 1 17352243)))))))) 


Input interpretation: 


989117. / 
2 eo 0-985 117352243/2 





1+,/ 1+ : = (4x7 )) 0,989117352243 
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(2.10) 


Result: 
0.382082347529... 


0.382082347529.... 


Series representations: 


%e ~0.9891173522430000/2 


wh a eee 0.98911 73522430000 
s  aeciichidahel 1.978234704486000 2 [ey 
¢1:978234704486000 _2)-k 


2¢ ~0.9891173522430000/2 


ty __ (ext) xo omni 7ane 20000 
ae 4g PRIMAL 47 1.978234704486000 2 -3} ‘(e a ne 


%e ~0.9891173522430000/2 


_ : 0.4945586761215000 





= ‘ 0.4945586761215000 


(4.72) ¢2 0.98911 73522430000 
1+ NSE 





3.25 
2 
1.978234704486000 _2 Co, 
0.4945586761215000 vo. UF (-5), we 75 ° -20)) 29 
¢ ~~ 1+ 20 —eO 
for (not (zp ER and -w< 29s 0) 
From which: 


1+1/(((4((2*e%(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4P1%2)/25 *e*(2*0.989 1 17352243))))))))))) 


Input interpretation: 


1 
2 ¢-0.989117352243/2 


1+ 
4 


4) 1l+— 





L Lid 1 (4 n2)}<20.980117352243 
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Result: 
1.65430921270... 


1.6543092..... We note that, the result 1.6543092... is very near to the 14th root of the 


following Ramanujan’s class invariant Q = (Gsos /Gi01 ier = 1164.2696 ie. 
165573 


Indeed: 


Gsos = P~1/4Q1/6 =( V5 4 2)1/? (4 \" (V101 + 10)'/4 


1/6 


x ((1sovs + 29/101) + / 169440 + 75407505 


Thus, it remains to show that 


/113 + 5505 : V505 || 105+ 5505 5 =) 
(130V5+29V 101) +1/ 169440 + 7540 Vics roan ( : . 


which is straightforward. 


BS) 
( (Ee fs) = 1,65578... 





Series representations: 


1 
4 (2 ¢-0.9891173522430000/2 ) 7 


(tebe 0.98911 73522430000 
_ *y? 3x25 


049455867612 15000 


1+ 


1.97823470448 6000 
1 049455867612 15000 4e xr 


1+ ——————__ + 
8 8 75 
y 75 1.978234704486000 _2)\-k : 
ry (e ris ) 
k= k 
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1 





1+} —<— —_—__———————_ = 
4(2¢-0.98011 73522430000/2) 
———————— 
| (4.n2)_2 0.98911 73522430000 
ly) aC T 
0.4945586761215000 4 4 g}:978234704486000 12 
14 € 4 = g0:4045586761215000 € caf 
8 8 75 
k v 
(-2) (¢1:978234704486000 yt (-2), 
Y 4 2/k 
k! 
k=0 
1 049455867612 15000 
1+ ___ --- Dintwi Gian Gmc Aamir: — = 1+ SN 
4 (2 ¢-0.9891173522430000/2 8 
a 
| (442) ¢2 » 0.98911 73522430000 
14 1+ 3xa5 
7, ' 1.978234704486000 _2 ko 
; co (1k (-2), (1+ Se? _ 0) ah 
= ,0.4945586761215000 fs > 2/k 75 
8 a k! 
for (not (Zo ER and -w< Zo 
And from 


h? “ae / A 
in = = E (: + 4/1 + et) - act] ; 
f + 1+ $ere| 


we obtain: 


e(-4*0.989 117352243) / [1+sqrt(((1+1/3*(4P1%2)/25*e%(2*0.989 1 17352243)))]*7 * 
[42(1+sqrt(((1+1/3*(4Pi%2)/25*e%(2*0.989 1 17352243)))- 
13*(4Pi%2)/25*e(2*0.989 1 17352243)] 
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Input interpretation: 


e 0.989117352243 


7 
1+./142 (2 (4x7))e? 0.989117352243 
3 \25 


42\1+./14 1 (= (427)? 0,989117352243 _ 143 [-: (42°) }? 0,989117352243 
3\25 25 


Result: 
—0.034547055658... 


-0.034547055658... 


Series representations: 


2. 0.9891173522430000 
4211+./ 14 47) eee = (4x2) 13 ¢#*0.9991173522430000 
3.25 25 


ogo 7. 4 


et | 0.9891173522430000 / 1 
3.25 


9 9° ts) 
_||42|-25 els 7823470448 6000 +52 ee 5 646940 8972000 = _ 


4 e1:97823470448 6000 3 


75 


2 (FY (e 1.978234704486000 7*)* Hy 25 ¢5:934704113458000 


[== se 75 (remem ey(3 | 


.97823470448 6000 
25 e! 2347044: 
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2) 2. 0.9891173522430000 
4211+./14 2) C shaiserawariacaas i (4x7) 13 ¢#*0.9991173522430000 
3.25 25 


(412)? 0.9891173522430000 

—4 0.9891173522430000 

e 1+ ,| 1+ —_———_ 
3% 25 


| [= @ 197823470448 6000 +52 ¢3:956469408972000 x 7 


4 ¢):978234704486000 12 
75 
75 \K » 1,978234704486000 _2\-k (1 
= (-F) 7) aa 


Se 1.97823470448 6000 
k=0 


/ 75\k 16 -k { ‘4 
-_ 4 ¢}978234704486000 | 2 5 (-2) (e1:978234704486000 2) (-2), 
75 k! 
k=0 


989 
(4 x) e 0,.9891173522430000 


i?) 
/ es 34704113458000 


42]1+,) 1+ 


| 


| 








(4.x )13e 2 0,9891173522430000 
3x25 ~ 25 


7 
(4 1) 2. 0.9891173522430000 

-4  0,9891173522430000 e 

e 1+.{ 14 —— 

3.25 


rs) 3 c 6 
42 |-25 es 7823470448 6000 +52 e 5646940 8972000 x ~95 el 7823470448 6000 








( uk (-2), (1+ el 978234704486000 ~2 


fe We 


e .934704113458000 


el 978234 704486000 _2 


os OFC (4 eS of at 


k! 





for (not (Zo ER and -w< Zs 0) 


From which: 


AT *1/(((-1/(((((e(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1i%2)/25*e%(2*0.989 1 17352243))))]*7 * 
[42(1+sqrt(((1+1/3*(4Pi%2)/25*e%(2*0.989 1 17352243))))- 
13*(4Pi%2)/25*e%(2*0.989 1 17352243))])))))))) 
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Input interpretation: 


e 0.989117352243 
47|-|1 / 1 / 


7 
ian (2 sa 0.989117352243 
3 \25 


[22 f + 1+3 iy all ¢270.989117352243 


13(= (4x *)Je aia 
25 


Result: 
1.6237116159... 


1.6237116159.... result that is an approximation to the value of the golden ratio 
1.618033988749... 


Series representations: 


. | 2 0,9891173522430000 
= 47/1 / 74 0.9891173522430000 : h. 1+ (4x°)e 3 _ 


i (4 x) 13 e 0.9891173522430000 I) 
25 


Re os Paramore 2 0.9891173522430000 | |- 


3% 25 


1974|-25 @ 1:978234704486000 +52 ¢3:956469408972000 x = 


1.97823470448 6000 
1.978234704486000 | 4€ x 
25 e — 


(2) 1.978234704486000 y* (3 / 95 ¢3:934704113458000 
4 


k=0 
7 


au 


4e 1.97823470448 6000 3 


75 s -k 
1+ — = ¥(4 ; i aaaniie 7) | 


Nie 


k=0 
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| 2 0.980117352243 
- 47 | ue 0.9891173522430000 c +./14 (4x°)e — — “at 7 


= (47°) 13 ¢2  0:9891173522430000 | / 


P| cebaaiabarooieas x2) ¢2 *0.9891173522430000 
3% 25 


1974]-25 @1'978234704486000 +52 ¢3:956469408972000 x _ 


4e 1.97823470448 6000 r 


75 
_ 73 (e1.978234704486000 2)-k L 1 \ 


2 
Be 1,97823470448 6000 


5.934704113458000 
/|25¢ 4704113458 


k=0 
75)k , 1.978234704486000 _2)-k (_1) \’ 
i. 4 ¢1:978234704486000 2 5 (-2) (e x) (-3), 
75 an k! 
| 2 0.989117352243 
iy 47 | |e 0.9891173522430000 c Pam ce (4x)e — — sais 7 


ae (4 x) 13 ¢2 | 0:9891173522430000 | / 
25 


falar eee x2) 2 *0.9891173522430000 
3x25 


1974 |-25 197823470448 6000 +52 g3'956469408972000 x -35 197823470448 6000 


e) 978234704486000 _2 


fw ROPE ond \) - 


' 
k=0 ks 
¢5:934704113458000 
4 el 978234704486000 _2 k 7 
lz 0 CIF (- }, (1+ ‘ 75 . - 20) mi 
1+ 2 y 
for (not (Zo €R and -«< Zo s 0)| 
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And again: 


32((((e*(-4*0.989 117352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e%(2*0.989 1 17352243))))]*7 * 
[42(1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13*(4Pi%2)/25*e4(2*0.989 1 17352243))])))) 


Input interpretation: 


e-40.989117352243 
32 


1/jl1 ¥; 2 20.9891173522¢ 
1+ f1+3 (Ln le 0.98911735 *| 





42114 i ‘ee 1 (— (42°) |e? 0.989117352243 _ 13(— (4x7) Je? 0.989117352243 
3\25 ° 25 | 


Result: 
~1.1055057810... 


-1.1055057810.... 


We note that the result -1.1055057810.... is very near to the value of Cosmological 
Constant, less 10° , thence 1.1056, with minus sign 
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Series representations: 


(4 x ) e 0.9891173522430000 


BD gO PEST SSO | 49 11 + | 1 ce 
3.25 


i (4 x*) 13 ¢2 | 0:9891173522430000 } / 
25 


(427) e? 0.9891173522430000 


. ——————————————— 
3.25 


_111344]-25 197823470448 6000 +52 ¢3:956469408972000 r as 


9° 
4e}5 7823470448 6000 r 


25 ¢} 97823470448 6000 
75 


oo 1 \ 

x (=) oe x \* | 2 / 25 o3934704113458000 
4 k 

k=0 


7 
1+ = fannie cece > (=) (eee a rr 
2 k=0 - 


aN Ie 
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_ (4x7) e? 0.9891173522430000 
32 Pio, 0.9891173522430000 42}14 1+ 


3» 25 


i (4 w )13 2 | 0-9891173522430000 | / 
25 


Z 
(417) e? 0.9891173522430000 


i? te 
3» 25 


1] 1344 | 25 ¢1:978234704486000 | 5 ,,3.956469408972000 2 _ 


4e 1.97823470448 6000 3 


75 
© (- = \ eon \* (- sh 5.934704113458000 
ar oe || oe 


k=0 
75 \K » 1.978234704486000 _2\-k (_1) )" 
. 4 ¢1:978234704486000 2 5 (-2} (e ) (-3), 
75 er k! 


(4x7) e? 0.9891173522430000 
 —— 


Se 1.97823470448 6000 


32 et | 9.9891173522430000 | 45} 4, 
3x25 


ai (417) 13 ¢2 | 0:9891173522430000 / 
25 


(4x7) e? 0.9891173522430000 
eo ee ae i 
3.25 


_111344 |-25 197823470448 6000 +52 ¢3:956469408972000 x _95 @ 197823470448 6000 


© (1 (-3), | 
V zo > 2 ™ 75 
¢°:934704113458000 


1.978234704486000 _2 k 
13 -z0) zoK 
/ 25 


i (AK Es (1 4, 4e1.978234704406000 52 | 4yY 


inves = Zo 
k=0 


k! 
for (not (Zo €R and -w< Zo s 0)} 
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And: 
-[32((((e*(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4Pi%2)/25*e4(2*0.989 1 17352243))))]*7 * 


[42(1+sqrt(((1+1/3*(4Pi%2)/25*e4(2*0.989 1 17352243))))- 
13*(4Pi42)/25*e(2*0.989 1 17352243))]))))]A5 


Input interpretation: 


oe 0.989117352243 








-|32 J 
1+: 1 (4 72) 2 0,080117352243 | 
3la5\o °F 
42 l+y ese [se (427))¢? 0.989117352243 _ 
3\25° ' 
5 
13 (= (4 r)) 0,980117352243 | 
25 ° 

Result: 


1.651220569... 


1.651220569.... result very near to the 14th root of the following Ramanujan’s class 
invariant Q = (Gso5/G101 ey = 1164.2696 i.e. 1.65578... 
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Series representations: 


(4 x) e 0.9891173522430000 


1192 gt 0 FEST 85220 faa ty | 1 
3.25 


= (4 x) 13 e 0.9891173522430000 i? / 


Siler x2) ¢2 *0.9891173522430000 
3.25 


4 1.97823470448 6000 rw 
4385 270057 140 224 |-25 +52 @1:978234704486000 52 _ os ee 


~ a (F) | 1.97823470448 6000 “)*| A ]) 


9705625 «ee + = 


y (zy (pee xt c | : 
k=0 k 
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| 2 0.9891173522430000 
_|132 Ps 0.9891173522430000 42 + 1+ (4x°)e eT _ 


= (4 x) 13 e 0.9891173522430000 | 


Ps |, mioaiebaiecaie 2 0.9891173522430000 


3x25 


4 @ }:978234704486000 re 


75 


ow 


4385 270 057 140 224 | -25 +52 ¢1:978234704486000 52 _ os 
» / 


eee 60 


(- 73) le 1.97823470448 6000 xy ( ay 


k 5 


» ki 


k=0 


| 2 0.9891173522430000 
_|132 wee 0.9891173522430000 c wa Ge (4x7)e Seer = 


= ( 4x) 13 62 0:9891173522430000 I / 


ee ee x2) 2 *0.9891173522430000 
3.25 


4 385 270 057 140 224 |-25 +52 ¢!:978234704486000 52 _ 


(- 4 ¢! 978234704486000 _2 k -k 5 
k 


oe) 


wo (-1$ 


5 Vm0 ). 


9 765 625 ¢ 19-7823470448 6000 


« CIF E 1) (1+ 42 - ast 35 


1+¥%0 D) ni 


for (not (Zo €R and -«< Zo $ 0)} 
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We obtain also: 
-[32((((e*(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4Pi%2)/25*e4(2*0.989 1 17352243)))) 47 * 


[42(1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13*(4Pi*2)/25*e%(2*0.989 1 17352243))]))))]*1/2 


Input interpretation: 


e* 0.989117352243 





— ||32 : 

TY 

1 (1 (4 72)) 92°9- 73522 
\ [i+ jas 35 (47 Je 0.98911735 *| 
42 1+ f14e (= (4 n)\e? 0.989117352243 _ 
3 \25 © 
13 (= (4 n) |e? 0.989117352243 
25° 

Result: 
-0 


1.0514303501... i 
Polar coordinates: 


r = 1.05143035007 » 8=-90° 


1.05 143035007 
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Series representations: 


| 2 0.9891173522430000 
[> -—* 0.9891173522430000 42 + 1+ (47°)e <= = 


= (4 x) 13 e 0.9891173522430000 ot 


A co iecbaeeraboaies x2) e# <0.9891173522430000 
325 


4 ¢)-978234704486000 x 


75 


95592 @ 1:97823470448 6000 x +25 


eal 1.97823470448 6000 *)* [: Y ¢3:956469408972000 


. [emma 58 By 197823470448 6000 7)" (| 


wh le 
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| 2 0.9891173522430000 
— ||] 92 et» 0.9891173522430000 c h. 1, Ane 3 = 


A) (4 x) 13 ¢2 | 9:9891173522430000 a / 
25 


Pe 8 | siamaaiadier ie peicice 2. 0,9891173522430000 
3.25 a ee 


4 ¢}-978234704486000 rw 


75 


25-52 197823470448 6000 x 425 


ao 


y? =) 


Es eae aes “ re 4e 1.97823470448 6000 rw 


_ 75 (e 1,97823470448 6000 xy ( 


> 7 mak 


k=0 


k 


7 


(4x7) e 0.9891173522430000 


— |] ] 92 oF 0.9891173522430000 | 45] 4 
3.25 


x (4 x) 13 e 0.9891173522430000 I) 


(41) e? 0.9891173522430000 ' 
1+,{1+ ——__—____ | |= 
3.25 


- 21 25-52 197823470448 6000 x + 


= CUE (3), (1+ 4-20) ast 
25 20 2 k! . / 
@3'9598469408972000 
« (-1* ekki) A 
ve § (- }. ( + = ) 6 
for (not (Zo €R and -«< Zo $ 0) 
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1 / -[32((((e(-4*0.989 117352243) / 

[1 +sqrt(((1+1/3*(4Pi42)/25*e%(2*0.9891 17352243)))) 97 * 
[42(1+sqrt(((1+1/3*(4Pi*2)/25*e4(2*0.989 1 17352243))))- 
13*(4Pi42)/25*e4(2*0.9891 17352243))])))) 41/2 


Input interpretation: 


e-4:0.989117352243 
-|1/] |}32 
/ 7 


ll es 
\ +y 1+ 2 (2 (4x7)) e? 0.989117352243 | 





ar eee ER) 
42}1+ i 1+- [= (42°) |e? 0,989117352243 _ 
3\25° , 
13 | a (47° )Je? 0.989117352243 
25 ° 


Result: 
0.95108534763... i 


Polar coordinates: 
r = 0.95108534763 lius), @=90° 


0.95 108534763 


We know that the primordial fluctuations are consistent with Gaussian purely 
adiabatic scalar perturbations characterized by a power spectrum with a spectral 
index n, = 0.965 + 0.004, consistent with the predictions of slow-roll, single-field, 
inflation. 


Thence 0.95108534763 is a result very near to the spectral index n, , to the mesonic 
Regge slope, to the inflaton value at the end of the inflation 0.9402 and to the value 
of the following Rogers-Ramanujan continued fraction: 
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= =1-_©°_  0,9568666373 
(g-1W5-pt+1 = 44 € : 
ee 
ie 
1+. 


Series representations: 


989 
(4 x) e 0.9891173522430000 


_ 1/ 32 et © 0-9891173522430000 Janly 4, (14 _ 
3% 25 


i 35 (A ) 136 2 0.9891173522430000 I) 


h. l as (aah aaeaca 2 0.9891173522430000 | | 


9° 
4e}5 7823470448 6000 r 


7 5 / [54 25-52 ¢1:978234704486000 r+ 25 = 


3 (22 [ersmaseroseeno ay : | / 


sr li legal 1.978234704486000 2 
¢3-956469408972000 = 
1 
py f= 75 ‘(e 1.97823470448 6000 x)" 2| 
4 


k=0 
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989117352243 
2 | 32 ot 0.9891173522430000 c er a0 Liat ; 


= (4 x) 13 @ 0.9891173522430000 ] / 


(427) e? 0.9891173522430000 i 
De A es = 
3.25 


4 ¢)-978234704486000 r 


75 


i A / 


e .95646940 8972000 —= 


(-2)' le 1.97823470448 6000 a*y* ( (-2), | 


= 5 / Jar. |{lo5 —52 ¢1978234704486000 2 | oc 


> k 
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2. 0.9891173522430000 
=| / 32 e+ | 0.9891173522430000 | yn], 4, 144 (42) ¢? 0.9891173522430000 ; 1 
3.25 25 


(4 r) 13 e — 


(4x7) e? 0.9891173522430000 i 
142) 34 eee = 
3.25 


-|5 / 8/21 [ Sig a eae a 


© (UF (-) (1 4, 441,978234704406000 52 - 20)" ak 


oe 


k=0 


en 6460408972000 


w 
1+¥z0 )) 
k=0 
el 978234704486000 _2 k -k 7 
re -Z0) Zo 


Cy =" [i+ 75 
k! 


for (not (Zo €R and -«o< Zo < 0)! 


From the previous expression 


e* 0.989117352243 


7 
14+ 1+ 1 (= (4x°)) e 0.989117352243 
3 425 


= -0.034547055658... 


we have also: 
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1+1/(((4((2*e%(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4Pi%2)/25 *e*(2*0.989 1 17352243))))))))))) + (-0.034547055658) 


Input interpretation: 


1 
1 + ————_______———— - 0.034547055658 
4 2 -0.989117352243/2 


—— 
| Lil. 2 0.989117352243 
ay 1+3 tae l4n \)e? 


Result: 
1.61976215705... 


1.61976215705..... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


Series representations: 


1 
1 + ———__—_.——— - 0.0345470556580000 = 
4 (2 ¢-0-9891173522430000/2) 


| (442) ¢2 «0.98911 73522430000 

My le —_a 73 
049455867612 15000 1 

0.9654529443420000 + —— he of 4048506761215000 


xc 44) w ° . wf : 
lianas >: 7 |, 1:97823470448 6000 Fl ‘> 
75 4 S : k 

k=0 


1 
1 + ————____———— - 0.0345470556580000 = 
4 (2 ¢-0.9891173522430000/2) 


| (4n2)¢2 0.98911 73522430000 

ly 1 — a Ts 
8: 49455867612 15000 1 

0.9654529443420000 + —. 45 gf 4858676121300 


75 \K / 1.978234704486000 _2)\-k /_ 1 
4 g}978234704486000 12 0 (-=) (e x) (-3), 


75 ean k! 
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1 


1 + ——_—______________ _ 0,0345470556580000 = 
4 (2 e 0.9891 173522430000/2 } 


(4.22) ¢2 0.98911 73522430000 


14 1+ SxgE 
0 49455867612 15000 
0.9654529443420000 + —=—<$—_-—— ~ 
pe 4 ¢l.978234704486000 ,2 ky 

1 o.4045586761215000 i ye 1) | 2) (1+ 75 z0) %0 
8 ia k! 

for (not (zp €R and -w< Zo 

From 


Properties of Nilpotent Supergravity 
E. Dudas, S. Ferrara, A. Kehagias and A. Sagnotti - arXiv:1507.07842v2 [hep-th] 14 
Sep 2015 


We have that: 


Cosmological inflation with a tiny tensor-to-scalar ratio r, consistently with PLANCK data, 


may also be described within the present framework, for instance choosing 
a(6) = iM (o + bdeik®) (4.35) 


This potential bears some similarities with the Kahler moduli inflation of [32] and with the poly 


instanton inflation of [33]. One can verify that y = 0 solves the field equations, and that the 


potential along the y = 0 trajectory is now 


V = M(! = age)” (4.36) 


We analyzing the following equation: 


V= (1 _ age) . 
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We have: 


(M‘2)/3*[1-(b/euler number * k/sqrt6) * (@- sqrt6/k) * exp(-(k/sqrt6)(@- sqrt6/k))]*2 
1c: 


V = (M%2)/3*[1-(b/euler number * k/sqrt6) * (@- sqrt6/k) * exp(-(k/sqrt6)(o- 
sqrt6/k)) ]*2 


Fork=2 and @ =0.9991104684, that is the value of the scalar field that is equal to 
the value of the following Rogers-Ramanujan continued fraction: 








oF ems 
: -g+l 1+ 
1+4 o/s —1 1+ : 
475 
1+ 
1+... 
we obtain: 


V = (M%2)/3*[1-(b/euler number * 2/sqrt6) * (0.9991104684- sqrt6/2) * exp(- 
(2/sqrt6)(0.999 1 104684- sqrt6/2))]A2 


Input interpretation: 


v6 \\ 
0.9991104684 — a 


2 b 2 v6 2 
f és : — | o-s91104604 ‘ Flexo — | 
e V6 2 V6 


Result: 


1 2.2 
V= 3 (0.0814845b +1)" M 
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Solutions: 


225.913 [-0.054323 M? + 6.58545 x 107! M4 


b= ae 


Alternate forms: 


V = 0.00221324 (b + 12.2723)” M” 





V = 000221324 (b” M” + 24.5445 b M* + 150.609 M”) 





M2 
~0.00221324 b* M” — 0.054323 b M? - ae? V=0 


Expanded form: 


M2 
V = 0.00221324 b” M7 + 0.054323 b M” + = 


Alternate form assuming b, M, and V are positive: 


V = 0.00221324 (b + 12.2723)” M” 


Alternate form assuming b, M, and V are real: 
V = 0.00221324 b* M” + 0.054323 b M~ + 0.333333 M~ + 0 


Derivative: 


a (1 
as (0.0814845 b + 1)° um’) = 0.054323 (0.0814845 b + 1) M” 
c 
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Implicit derivatives 











ab(M, V) 154317775011 120075 
av 36961 748 (226 802 245 + 18480874 b) M2 
; 226 802 245 + 
db(M, V) _ 18480874 
aM M 
aM(b, V) 154317775011 120075 
av 2 (226802245 + 18480874 b)? M 
aM(b, V) 18480874 M 
db ~—s«226802.245 + 18480874 b 





AV(b,M)  2(226802245 + 18480874 b)” M 
aM 154317775011 120075 





AV(b,M) 36961748 (226802245 + 18480874 b) M2 
ab 154317775011 120075 


Global minimum: 


1 
min{ - (0.0814845 b + 1)" o’} = 0 at (b, M) = (-16, 0) 
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Global minima: 





Rca 
(b 2) (0.9991104684 Z ve) on me 
min{ = | Se = 
e 
cor Dp ee oe Oe 245 
: ~ 18480874 
cay 
(b 2) (0.9991104684 - ‘e) on ae 
1 
min{* m2 [y- + ____J/\_ 
3 ove 
r M=0 
From: 


225.913 (-0.054323 M2 + 6.58545 x 107! V M* 
i (M + ()) 
we obtain 


(225.913 (-0.054323 M2 + 6.58545x10*-10 sqrt(M%4)))/M42 


Input interpretation: 


225.913 (- 0.054323 M2 + 6.58545» 10719 y m4 
M2 
Result: 


225.913 [6.58545 x 107! y¥ M* — 0.054323 wu} 


M2 
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Plots: 





a 
5] 
-10} (M from =1 to 0.2) 
nena cea 
-0.8 -0.6 -04 -0.2.45} 0.2 
29 | 
y 
0, 
4 
-5| 
-10} (M from -4.6 to 3.9) 
+ 0 
-4 —2 15} 2 
20 | 


Alternate form assuming M is real: 


- 12.2723 


-12.2723 result very near to the black hole entropy value 12.1904 = In(196884) 


Alternate forms: 


12.2723 (m2 — 1.21228 x 10-8 yj M4 


M2 





1.48774 x 1077 ¥ M* — 12.2723 M2 
M2 
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Expanded form: 


1.48774 x 107? ¥ M4 


— 12.2723 
M2 
Property as a function: 
Parity 
even 


Series expansion at M = 0: 


1.48774 x 107? ¥ M4 


~ 12.2723 | + O(M*) 
M? | 


(generalized Puiseux series) 


Series expansion at M = oo: 


- 12.2723 


Derivative: 


-10 - 2 
, 225.913 (6.58545 x 10 y M4 0.054323 M?| gue wale 


dM M2 M 
Indefinite integral: 


{= (-0.054323 M? + 6.58545 - 10728 V M* } 
ee 


M2 


1.48774 x 1077 ¥ M4 
M 


— 12.2723 M 
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Global maximum: 


225.913 [6.se54s x 10710 ¥ M* — 0.054323 wu?) 
max{ a | = 
140 119826 723 990 341 497 649 


ee Se Sel 
11417594849 251 000000000 


Global minimum: 


225.913 [6.58545 x 10710 V M* — 0.054323 um?) 
nin{ >} = 
140 119826723 990 341 497 649 
_— LL dat 
11417594849 251 000000000 
Limit: 
225.913 [-0.054323 M? + 6.58545 x 10710 V M* 


in _. = 12.2723 
M-+00 M2 


Definite integral after subtraction of diverging parts: 


__.| 225.913 (-0.054323 M? + 6.58545 x 10°! y m4 
| i - - 12.2723 dM = 0 
0 M2 


From b that is equal to 


225.913 [-0.054323 M2 + 6.58545 » 10729 ¥ m4 


M2 
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From: 


V = — (0.0814845 b + 1)* M” 


we obtain: 


1/3 (0.0814845 ((225.913 (-0.054323 M12 + 6.58545x10%-10 sqrt(M4)))/M2 ) + 
1)2 M2 


Input interpretation: 


225.913 | — 0.054323 M2 + 6.58545. 107!° M4 


1 
— |0.0814845 »% ——-£-_-][$-—\—\——_ + 1] M 
3 M2 


2 


Result: 


0 


Plots: (possible mathematical connection with an open string) 


1.0 -0.8 -0.6 -0.4 rT 02° M=-0.5; M=0.2 
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(possible mathematical connection with an open string) 


Property as a function: 
Parity 
even 


Series expansion at M = 0: 


o( mo 


Taylor series) 


Series expansion at M = oo: 


ae. 1 \62194 
1.75541 10 ~~ M+ o((— | 


I 
Taylor series 
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M=2; M=3 


Definite integral after subtraction of diverging parts: 


rd 
18.4084 {-0.054323 M2 + 6.58545 x 10728 V M* } 


“oo 1 2 
{ —-M' {1+ 
0 }3 M2 


2 


1.75541x 10 !° M7|dM =0 


For M=-0.5 , we obtain: 


2 
225.913 [-0.054323 M? + 6.58545» 107! J m4 
MMA? 


2 


1 
= 0.0814845 1] M 


M2 


1/3 (0.0814845 ((225.913 (-0.054323 (-0.5)42 + 6.58545x10%-10 sqrt((-0.5)*4)))/(- 
0.5)42 ) + 1)42 * (-0.542) 


Input interpretation: 


. 225.913 [-0.054323 (-0.5)? + 6.58545 » 107! y (-0.5)4 } 
= | 0.0814845 % AAA 7:1 
3 (-0.5)2 


(-0.5°) 


Result: 


—4.38851344947464545348970783378088020833333333333333333333... x 
10> 16 


-4,38851344947*107'° 
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For M = 0.2: 


225.913 [-0.054323 M2 + 6.58545» 107! m4 


1 
— |0.0814845 »%—_@ ——£_£_o@£™Y™N77}7}]__ + 1 M2 
3 M2 


1/3 (0.0814845 ((225.913 (-0.054323 0.242 + 6.58545x10%-10 sqrt(0.2%4)))/0.242 ) + 
1)2 0.242 


Input interpretation: 


225.913 {-0.054323 0.27 + 6.58545 » 10710 v 0.24 


1 
= | 0.0814845 % AA AAA — 4.1] « 0.27 
3 0.27 


Result: 


7.0216215191594327255835325340494083333333333333333333333333... x 
10-"7 


7.021621519159*10"" 
For M =3: 
2 
; 225.913 (-0.054323 M? + 6.58545 « 107! y m4 
= | 0.0814845 % AAA ~~ 4.11] 
3 M2 
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1/3 (0.0814845 ((225.913 (-0.054323 342 + 6.58545x10*-10 sqrt(3%4)))/3%2 ) + 1)42 
32 


Input interpretation: 


1 
3 0.0814845 


2 
225.913 [-0.054323 32 + 6.58545» 10720 \ 34 
a sl Cl“ 2 
32 +1 3 


Result: 
1.579864841810872363256294820161116875 x 107!4 


1.57986484181*10°4 


For M =?2: 
2 


225.913 [-0.054323 M? + 6.58545» 107! J M4 
2 
MMM? 


1 
= 0.0814845 1] M 


M2 


1/3 (0.0814845 ((225.913 (-0.054323 242 + 6.58545x10*-10 sqrt(2%4)))/242 ) + 1)42 
22 


Input interpretation: 


1 
. 0.0814845 


2 
225.913 (-0.054323 2? + 6.58545. 10°20 \ 24 
a a SS 2 
32 +1 2 
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Result: 
7.0216215191594327255835325340494083333333333333333333333333... x 
10°)5 


7.021621519*10°!° 


From the four results 
7.021621519* 104-15 ; 1.57986484181*104-14 ; 7.021621519159*104-17 ; 
-4.3885 1344947* 104-16 


we obtain, after some calculations: 


sqrt[1/(2Pi)(7.021621519* 104-15 + 1.57986484181*104-14 +7.021621519*10*-17 - 
4.3885 1344947*104-16)] 


Input interpretation: 


l. 
V (5 (7.021621519 10°’? + 1.57986484181 » 10°'* + 
T 


7.021621519 « 10” — 4.38851344947 10"'*)) 


Result: 
5.9776991059... x 1078 


5.9776991059*10* result very near to the Planck's electric flow 5.975498 x 10 * that 


is equal to the following formula: 
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Of = Eel} = dely = 4/ 
Eo 


We note that: 


1/55*(((((A/[(7.021621519* 104-15 + 1.57986484181* 104-14 +7.021621519*104%-17 
-4.3885 1344947* 10%-16)])))*1/7]-(dlog’(5/8)(2))/(2 2%(1/8) 34(1/4) e log’(3/2)(3))))) 


Input interpretation: 


1 
= (1/(7.021621519 « 10°"? + 1.57986484181 . 10°* + 7.021621519 « 10°” - 


log”’8(2) 


22 V3 elog2(3) 


log(x) is the natural logarithm 


438851344947 « 10°!°)) * (1/7) - 


Result: 

1.6181818182... 

1.6181818182... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


From the Planck units: 





Planck Length 
4nhG 
lp = 
é 


5.729475 * 10°° Lorentz-Heaviside value 
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Planck’s Electric field strength 


F c 
Ep =—- = ——__ 
gp 167 Eph G2 


1.820306 * 10°! V*m Lorentz-Heaviside value 


Planck’s Electric flux 


oe = Epl2 = dplp = /= 


5.975498*10° V*m Lorentz-Heaviside value 


Planck’s Electric potential 





1.042940*107’ V Lorentz-Heaviside value 
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Relationship between Planck’s Electric Flux and Planck’s Electric Potential 


Ep * Ip = (1.820306 * 10°) * 5.729475 * 10°° 
Input interpretation: 


(1.820306 « 10°) « 5.729475 


Result: 
1042939 771 935 000 000000000000 


Scientific notation: 
1.042939771935 x 10~” 


1.042939771935*107’ = 1.042940* 107’ 
Or: 
Ep * Ip’ /Ip = (5.975498*10°°)*1/(5.729475 * 10°?) 


Input interpretation: 


5.975498. 10° 


Result: 

1.04293988541707573556041347592929544155441816222254220500133... x 
1027 

1.042939885417*107’ = 1.042940* 107’ 
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